STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES 
IN TIME OF WAR 


HEARINGS 


BEFORE THE 


SPECIAL SUBCOMMITTEE ON MINERALS, 
MATERIALS AND FUELS ECONOMICS 


OF THE 


COMMITTEE ON 
INTERIOR AND INSULAR AFFAIRS 
UNITED STATES SENATE 


EIGHTY-THIRD CONGRESS 
FIRST SESSION 
PURSUANT TO 


S. Res. 143 


ay 
A RESGLUTION TO INVESTIGATE THE ACCESSIBILITY AND 
AVAILABILITY OF SUPPLIES OF CRITICAL 
RAW MATERIALS 


| 


PART 1 
United States Department of the Interior: Bureau of Mines 


OCTOBER 20, 21, 23, AND 24, 1953 


Printed for the use of the Committee on Interior and Insular Affairs 


a 








STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES 
IN TIME OF WAR 


HEARINGS 


SPECIAL SUBCOMMITTEE ON MINERALS, 
MATERIALS AND FUELS ECONOMICS 


COMMITTEE ON 
INTERIOR AND INSULAR AFFAIRS 
UNITED STATES SENATE 
EIGHTY-THIRD CONGRESS 


FIRST SESSION 


PURSUANT TO 


S. Res. 143 


A RESOLUTION TO INVESTIGATE THE ACCESSIBILITY AND 
AVAILABILITY OF SUPPLIES OF CRITICAL 
RAW MATERIALS 


PART 1 
United States Department of the Interior: Bureau of Mines 


OCTOBER 20, 21, 28, AND 24, 1953 


Printed for the use of the Committee on Interior and Insular Affairs 


os 


UNITED STATES 
GOVERNMENT PRINTING OFFICE 
WASHINGTON : 1953 








COMMITTEE ON INTERIOR AND INSULAR AFFAIRS 
HUGH BUTLER, Nebraska, Chairman 


EUGENE D. MILLIKIN, Colorado JAMES E. MURRAY, Montana 

GUY CORDON, Oregon CLINTON P. ANDERSON, New Mexico 
GEORGE W. MALONE, Nevada RUSSELL B. LONG, Louisiana 
ARTHUR V. WATKINS, Utah GEORGE A. SMATHERS, Florida 
HENRY C. DWORSHAK, Idaho EARLE C. CLEMENTS, Kentucky 
THOMAS H. KUCHEL, California HENRY M. JACKSON, Washington 
FRANK A, BARRETT, Wyoming PRICE DANIEL, Texas 


KIRKLEY S. Cou.Lter, Chief Clerk 
N. D. McSuHerry, Aassistant Chief Clerk 


SpectaAL SUBCOMMITTEE ON MINERALS, MATERIALS, AND FvuELsS EcoNOMICS 
GEORGE W. MALONE, Nevada, Chairman 
FRANK A. BARRETT, Wyoming JAMES A. MURRAY, Montana 
EUGENE D. MILLIKIN, Colorado EARLE C. CLEMENTS, Kentucky 
HUGH BUTLER, Nebraska, ex officio 


JeEnOME S, ADLERMAN, Subcommittee Counsel 


GE Ge B. HoLperer, Subcommittee Staff Engineer 
Joun LEE Cot t. Subcommittee Research Specialist 
THOMAS F. FLYNN, Jr... Subcommii/tee Assistant Counsel 


RICHARD G. SINCLAIR, Subcommittee Accountant 





CONTENTS 


Text of Senate Resolution 143 ae 
Text of Trade Agreements Act of 1934- i 
Statement of 
Blue, Hon. Delwin D., Assistant Chief, Light Metals Branch Bureau 
of Mines —_ 
Irving, Hon. Donald R., Ceramic and Fertilizer Branch, Bureau of 
Mines 
Johnson, Hon. Charles H., Chief of the Base Metals Branch, Bureau 
of Mines 120, 
Josephson, Hon. G. W., Chief, Construction and Chemical Materials 
Branch, Bureau of Mines 
Kline, Hon. Mitchell H., Chief, Rare and Precious Metals, Bureau of 
Mines, Department of the Interior 197, 
McKay, Hon. Douglas, Secretary of the Interior 
Melcher, Hon. Norwood B , Chief, Ferrous Metals and Alloys Branch, 
Bureau of Mines. Department of the Interior 


Miller, Hon. Thomas H. Assistant Director, Bureau of Mines, Depart- 
ment of the Interior aie 
Pebrson, Hon. Elmer W., Regional Director, Foreign Minerals Region, 
Bureau of Mines 

falston, Hon. Oliver C., Chief Metallurgist of the Bureau of 
Mines-- 

Wormser, Hon. Felix E., Assistant Secretary of the Interior 

Zinner, Hon. Paul, Chief, Minerals Division, Bureau of Mines, Depart- 
ment of the Interior_ - - ; a 


Additional information: 


Charts, tables, and other information relative to 


Page 
l 

12 
299 


249 
125 


“ao 


277 


33 
231 


328 
9 


35 


Aluminum... 7 301, 308 
Ce ; sd 295 
Antimony ---- : ; . : 127 
Asbestos " ee ‘ 294, 298 
Bauxite 301, 324 
Beryllium (beryl) a peas 202 
Bismuth 143 
Block, steatite tal 255 
Cadmium — ; : 137 
Celestite 285, 297 
Chromite_ -- pbatisin itera aeidea i : 76 
Chrysotile _----- “ Sea's pnd siecle came lanl aeatiaecd aati See 
Cobalt : biatch acacia 9] 


Columbium aT os athe ta ale lance aie 
Copper i rk s« 


204 
153 


Corundum 283, 297 
Crocidolite 295 
Cryolite (natural) ethan 281 
Diamonds (industrial 288, 298 
Fluorspar 29] 
Germanium... --- 22% 
Graphite 262 
Hafnium 4 209 
Iodine seat 279 
Iron ore ee 66 
Jewel bearings ‘ 258 
Kyanite , 260 
Lead_ : = 165 


IIt 








IV CONTENTS 


Additional information—Continued 


Charts, tables, and other information relative to—Continued Page 
Magne l 311 
Manganese 80 
Mercur 172 
Mica (strategic 270 
Molvbdet lr 1. 89 
Muscovite ‘a a alles inka oe a cia 272 
Nickel Z 98 
Quartz crystal (radio gra le 276 
Rare-earth metals 216 
Rutile “ 321 
Solenium 220 
Strontium : ; z es 286 
Tantalum 204 
Tellurium 225 
Titanium ~ 318 
Tungsten ores and concentrates in the United States igs 64 
Tin ea 181 
‘Tungsten ; 108 


Vanadium 2 119 
Zine > 191 
Zirconium. : - 209 


APPENDIX 


Text of S. Res. 148 ‘ 
Senate Report No. 689, 83d Congress, lst session = 5 


~ 
“1+! 





<a 


STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 


TUESDAY, OCTOBER 20, 1953 


Unirep STATES SENATE, SUBCOMMITTEE ON 
MINERALS, MATERIALS, AND Fur, Economics, 
OF THE COMMITTEE ON INTERIOR AND LNSULAR AFFAIRS, 
Was hington, me. 

The subcommittee met, pursuant to call, at 2 p. m., in the committee 
room, 224 Senate Office Building, Washington, D. C., Senator George 
W. Malone, Nevada, chairman of the subcommittee, presiding. 

Present: Senator George W. Malone, Nevada (chairman of the 
subcommittee ). 

Also present: Jerome S. Adlerman, counsel to the subcommittee; 
George B. Holderer, subcommittee staff engineer. 

Senator Matonr. The subcommittee will be in order. Our first 
witness will be Hon. Douglas McKay, Secretary of the Interior. 

Mr. Secretary, we are glad to see you. We believe you have some 
of the best engineers in the world in your Department, and we are 
leaning heavily on them for the record of factual material, as you 
know already. 

The Minerals, Materials, and Fuels Economic Subcommittee of the 
Interior and Insular Affairs Committee is working under Senate Reso- 
lution 143 of the 83d Congress, Ist session, which reads in part as 
follows: 


Resolved, That the Senate Committee on Interior and Insular Affairs, or any 


duly authorized subcommittee thereof, is authorized and directed 
(1) to make a full and complete investigation and study of the accessi 
bility of critical raw materials to the United States during a time of war; 
(2) to study and recommend methods of encouraging developments to 
assure the availability of supplies of such critical raw materials adequate for 


the expanding economy and the security of the United States 
The full resolution as well as the Senate Report 689 of the Senate 
Committee on Rules and Administration approving the resolution is 
made a part of the record and will appear in the appendix as A and B. 


AVAILABILITY IN TIME OF WAR 


Under the terms of the resolution, the Minerals, Materials, and 
Fuels Economic Subcommittee of the Interior and Insular Affairs 
Committee, is charged with the double-barreled responsibility of as- 
certaining the accessibility of the critical materials to the United 
States in time of war as well as the availability of these materials for 
the expanding economy and the security of the United States. 


1 
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It is imperative, therefore, that the committee study include: First, 
principles that will result in going concern industries and maximum 
productions in this Nation; second, the Western Hemisphere produc- 
tion of these materials and in addition, determine our ability to ke ep 
the oceanic lanes open to any foreign areas where such materials are 
available. 

HEARINGS 


The committee has held hearings in Washington, D. C.: Seattle, 
Wash.; Henderson, Nev., and will hold further hearings in Los 
Ange les, Salt Lake City, and again in Washington, and such other 
places where it may be necessary to go to get the facts essential to 
the committee for the formation of its findings and recommendations. 


DEPENDENCY UPON FOREIGN NATIONS 


The committee has heard testimony of engineers and producers in 

the mining industry as well as numerous Government officials. Some 
of these hearings were in executive session, closed to the public, due to 
security precautions, particularly those which related to the stockpil- 
ng of strategic materials necessary for the defense of the United 
States. The testimony received by the committee has revealed a 
shocking shortage of certain strategic and critical materials in the 
national stockpile which will be handled in a separate hearing. 

We have become dependent upon foreign nations across one or both 
major oceans for many of the materials without which we cannot 
fight a war or support our economic structure. 


STOCKPILE—OFFSHORE CONTRACTS 


Although the stockpile program was or iginally scheduled to be com 
pleted by 1951, ...e completion date was extended to 1953 and it is now 
doubtful whether the stoc kpile program can be completed by 1958. 

Examination of current contracts for strategic materials, conducted 
in secret sessions, showed that contract terms were more favorable 
to foreign producers than the terms given to domestic American 
produce rs. This favoritism to foreign produce rs is contrary to the 
intention of the stoc ky vile law and to the security of the Nation. The 
best stockpile ae le to the United States in time of need is an 
sdeuctabeatty healthy domestic industrial structure able to produce 
the materials essential to this country in time of war—in short, going 
concern mining, petroleum, textiles, watch, precision instruments, ma- 
chine, and other industries. 

The hearings have indicated an alarming dependence on foreign 
countries for strategic materials due to the failure of the past adminis- 
trations to adopt a domestic policy which would develop the natural 
resources of the United States. 

If we become embroiled in another global war, we would be de- 
pendent upon foreign sources for strategic materials without which 
we could not defend ourselves. These materials would have to be 
transported from ports within striking distance of the enemy planes, 
and across oceans infested with enemy submarines. 
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LINES OF TRANSPORTATION 


Many top military strategists believe it will be impossible to keep 
the long sea lanes open to shipping in time of war. There is also 
orave doubt of the availability of critical materials in time of global 
warfare due to the political background of some of the countries 
supplying these materials. 

The most important factors adversely affecting production of the 
critical materials in this country are: the 1934 ‘Trade Agreements 
Act, Restrictions on venture capital by the Securities and Exchange 
Commission, and our failure to adopt adequate tax relief to new ven- 
tures for exploration and development of our natural resources. 

With the new technique in atomic bomb and submarine warfare 
it is believed that transportation across either major ocean will be, to 
say the least, uncertain. 

For example, most of this Nation’s current supply of manganese 
comes from India, whereas if proper measures are taken in time, 
western hemispheric production can be increased to such an extent 
that we can become self-sufficient for our total war needs. It is im- 
perative that the shortsighted policies of past administrations favor- 
ing foreign instead of domestic sources for this mineral must be 
reversed. 

The committee expects in the near future to receive testimony on 
the past policy of the State Department which culminated in the de- 
pendence of the United States on foreign sources of supply for stra- 
tegic materials essential to the security of the United States. 


INTERNATIONAL CARTELS 


Hearings will be held on the subject of the International Materials 
Conference, and the projection of international cartels sired by the 
State Department, coupled with the diversions and withdrawals from 
the national defense stockpile of materials vital to the defense of the 
country and which had a detrimental effect on the domestic market. 
This policy contributed to the almost complete destruction of the lead 
and zine and other critical material markets for domestic production 
in the United States. 


RETARDED DOMESTIC PRODUCTION 


Specifically, complaints have reached the committee that domestic 
production has been retarded on five major fronts: 

1. Trade agreements made by the State Department—under the 1934 
Trade Agreements Act—called reciprocal trade. 

2. Taxes, both direct and indirect. 

3. The regulations of venture capital investments by the Securities 
and Exchange Commission. 

4. The policy of favoring the purchase of foreign minerals and 
materials over domestically produced products under the Stockpile 
Act. 

5. The manipulation of their currency and participation by foreign 
governments for trade advantage both here and in their own areas. 
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First, article I, section 8 of the Constitution of the United States 
provides that “Congress shall have the power to lay and collect ” 
duties, imposts and excises” (tariffs or import fees) and “to regulate 
foreign commerce”: and 

The Congress, through the 1934 Trade Agreements Act, transferred 
its « ionstitational responsibility to regulate foreign trade, through the 
adjustment of the duties, imposts, and excises—commonly referred to 
as tariffs and import fees—to the executive branch of the Government. 

The question posed then in regard to the regulation of foreign trade 
is whether or not Congress should resume its constitutional responsi 
bility through allowing the 1934 Trade Agreements Act to expire on 
June 12, 1954. 

Second, excessive income and indirect taxes are alleged to discourage 
the investment of venture capital—and that the progressive higher 
brackets of income taxes dampen the incentive for the continued 
maximum production of going concern producers for the calendar 
year. 

Third, claim is made that the interpretation of the Securities 
Exchange statute by the administrators of that act that they must in 
some manner determine the feasibility of the contemplated investment 
before giving their approval to a stock issue—and through public 
announcement of an investigation of such investments upon unstable 
grounds has retarded a investment of venture capital. 

Fourth, it is alleged that definite policy of favoring the purchase 

foreigon ciseeat, and eateale over domestically produced prod- 
ucts under the Stockpile Act where producers do not pay (merican 
wages or American taxes has discouraged the investment of venture 
capital in such domestic enterprises and has caused unemployment, 
and the abandonment of mines, mills, and factories in this country, 
which has resulted in a serious loss of our defense potential. 

Fifth, complaint has reached the committee that curre ney manipu- 
lation and government partic ipation in trading oper ations by foreign 
nations, including empire preferential rates, has reacted to the dis 
advantage of American producers. 

Senate Resolution No. 143 directs this committee to determine the 
“accessibility of critical raw materials to the United States in time 
of war * * * to assure the availability of supplies of such critical raw 
materials adequate for the expanding economy and the security of 
the United States.” 

It is of great interest, then, to this committee and to the United 
States Senate why we find this Nation dependent upon foreign nations 
across one or both major oceans for mi iny such raw mate ar without 
which we cannot supply our plants and factories in war or in peace— 
where eminent military strategists agree that tr: senate ition of such 
materials to this country in time of war would be problematical, to 
say the least. 


DOMESTIC RESOURCES OF STRATEGIC MATERIALS 


Today’s hearings will be devoted to testimony from Secretary of 
the Interior Douglas McKay and Assistant Secretary of the Interior 
Felix Wormser, and from engineers and officials of the Bureau of 
Mines of the Department of the Interior on the productive capacity 
of the United States, the Western Hemisphere, and other nations in 
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the world, of critical materials both in peace and wartime on going 
concern domestic industries; therefore, I am going to ask you this 
general question: Are you prepared to tell us today what is the pclicy 
of the Department of the Interior in the development of strategic 
and critical minerals and materials under your jurisdiction ? 


STATEMENTS OF HON. DOUGLAS McKAY, SECRETARY OF THE 
INTERIOR, AND HON. FELIX E. WORMSER, ASSISTANT SECRE- 
TARY OF THE INTERIOR, WASHINGTON, D. C. 


Secretary McKay. Senator, in the first place, I had a little plane 
trouble last night, and I did not get too much sleep, so I come here 
inprepared. 1 want to make the general statement I appreciate the 
kind words you said about the career people in the Department, the 
engineers, and also Mr. Wormser. I share that opinion. As a matter 

f fact, 1 am told that the Department of Reclamation is the largest 
capherae of engineers in the world. I think we have some of the very 
best engineers any place in Reclamation, in the mining department, 
and also some of the best scientists. 

Senator Martone. I agree with you. I might say right at that 
point, one of your scientists—Dr. Wortman, who has worked for the 
Department many, many years—testified at the 2-day hearing at Hen- 
derson about 3 weeks ago. He gets credit by the engineering frater- 
nity for perfecting the metal titanium. It is a tremendous thing. 
I would like very much to see him recognized in your Department 
some way or another. 

Secretary McKay. Write me a note so I will not forget that. 

Senator Matonr. They are really doing a fine job. 

Secretary McKay. They are doing a fine job. I am not a mining 
man, but we have some people that are in the Department that are very 
good. I want to say this, that the whole Department of Interior 
stands ready to cooperate with an committee in the Congress or with 
other executive departments in Washington, because we have many 
problems and many of them are mutual. All of our facilities and 
people are available in any way you want to use them, and you may 
call on them as you choose. So we will cooperate in every way 
possible. 

Another thing, I think I better introduce Mr. Wormser, because 
he is the fellow who has the answers better than I. I might add Felix 
Wormser graduated from Columbia University in 1916, His first 
job was a mucker, in Baker, Oreg. That is back when gold was worth 
mining. He got $75 a month. 

Senator Martone. You know, Mr. Secretary, gold represented 
money, and money represented gold. 

Secretary McKay. I would say so. Felix got $75 a month. So 
all these 37 years he spent in the mining business. He is a trustee of 
Columbia University. He is recognized in the profession of mining 
engineers, and in the industry as a man of integrity and ability. He 
has appeared at many, many meetings over the United States. He 
has written papers. He has a very brilliant record in business. I 
think we are particularly fortunate to have a man of his ability from 
private enterprise to serve as Assistant Secretary in the Department 
of Interior. I am very happy to present him to you, and let hira 
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answer the questions. He probably knows the answers better than 
I de. 

Senator Matone. We are glad to see you, Mr. Assistant Secretary 
Wormser. I might say before you leave that we are excusing you 
today from making any extensive statement, but we hope that on your 
return from the west coast you can appear before the committee again, 

Secretary McKay. I will be glad to. 

Senator Matonr. While we are discussing the engineering profes- 
sion, you have an Under Secretary, Mr. Tudor, whom I regard as one 
of the outstanding engineers on the Pacific coast. I am very glad and 
very happy to see the policy changed of putting administrators in 
engineering jobs. Of course, you have an administrative job, Secre- 
tary McKay. 

Secretary McKay. That is right. I am not an engineer. 

Senator Matone. I might ask you, Mr. Secretary, before we start 
with Mr. Wormser, are you familiar in general with the present plight 
of the domestic mining industry ? 

Secretary McKay. Yes, sir; particularly lead and zine. 

Senator Martone. I think many other industries such as tungsten, 
mercury, manganese, and others that we will go into in greater detail 
with your people, are in practically the same condition and for the 
same reason. We have developed in our hearings here with the 
Defense Materials Procurement Agency, which has now been trans 
ferred to the Emergency Procurement Service—same personnel, gen 
erally speaking—several things that were not conducive to good 
business in the judgment, at least, of the chairman of the committee. 

First, perhaps, was that the stockpile created through acquisition 
of minerals by EPS, the Defense Materials Procurement Agency, 
ECA, MSA, and FOA—T still intend to introduce my bill to make 


it a penitentiary offens e to refer to any agency by its initials—can be 
manipulated to break a market in the United States through an 
Executive order. The executive orders authorizing transfers from 


the stockpile have been made a part of the record. 

Also, the records and testimony showed that we had given $200 
million to England alone to purchase copper, zinc, and lead. The 
lead and zinc acquired by Engl: and with this money, was used to break 
the lead and zinc markets in this country early this year. 

So we think there is some room for improvement. We think that 
the people of this country are entitled to know these things. They 
are entitled to know how their domestic industry was treated. 

One statement I would like to reserve until later in the hearing, 
but I know you are axious to get away—you have many things to do 
before you start on your other trip—is this, for 20 years a bill of 
goods has | been sold to the people of the United States of America 
that we must secure these materials from the sweatshop-labor coun 
tries so that the consumers may benefit. The testimony was very 
clear. We have probably 150 contracts for foreign minerals and 
materials. It developed that 77 percent of the material in the stock- 
pile, has been purchased from foreign sources. In no event was there 
ever a foreign contract price brought to my attention which was lower 
than the domestic price. I think I can say it was generally above. 
The foreign producers use their low-cost labor and take what the 
traffic will bear here. So the consumers do not benefit. 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS a 


I am certain, Mr. Secretary you would not approve of such an 
arrangement and when you come back before the committee, 1 know 
you will be ready then to go into more detail at that time. 

Secretary McKay. Senator, I believe part of that was brought 
about by the time after Korea started in June of 1950. They went out 
mn despe ration to get some contracts for material and some of these 
contracts were written on the then market price. They took a con- 
tract to buy so much at a certain price. The price went down and 
they are still buying at the higher producer prices than domestic 
producers are getting. ODM has changed that procedure. I sit in 
on ODM meetings, and I know the policy has been changed so that 
in the future any contracts they make will be at the market price 
rather than a floor under it 

Senator Matonr. The point I make is that I am not objecting to 
making contracts, but if you make contracts for foreign materials 
at the domestic market price, the argument that the consumer benefits 
is killed forever; is it not? 

Secretary McKay. That is right. 

Senator Martone. Then the fact that we did not have a going 
concern mining industry producing these so-called strategic min- 
erals and materials made it necessary to make these foreign contracts 
during a war. 

Secretary McKay. That is right. 

Senator Matonr. Then you would not agree that the best stockpile 
this country can acquire is a going concern mining industry ¢ 

Secretary McKay. Yes; it is very essential that the mining industry 
be sound and strong, and financially able to carry on. 

Senator Matone. It also developed during these hearings that 
many of our domestic mines are closing down now because of the in- 
flux of lead, zinc, and other metals into the United States through 
dumping by foreign countries, the lead and zine is running out of 
their ears. Many of these mines will never open again except through 
terrific additional expense, because of flooding and the mining methods 
employed when prices decrease. For example, in mining as the price 
goes down, as it has for zinc, lead, tungsten, mercury, and others, in 
order to keep the mine open the higher-grade ore is selected and sent 
to the mill and a tremendous amount of lower-grade ore, which would 
have been taken out if the price were higher, is left in the mine. That 
is never recovered because it is too expensive to go back and get it. 
The mines that are flooded will never be reopened. So it is lost for- 
ever to the people of the United States. 

I would merely say to you, Mr. Secretary, that the evidence up to 
date shows that the domestic mining industry is in a very unhappy 
state. The policy of past administrations has been to develop foreign 
sources, and to shut down the domestic mining industry. You are 
familiar with that. 

Secretary McKay. That was before my time. Since I have sat on 
ODM it certainly has not been the policy, Senator. 

Senator Matone. When did you start ? 

Secretary McKay. When I came here. Of course, there was a new 
organization, and very few people on there that had any experierice. 
George Humphrey, of course, knows the mining business, and he is 
a member. I believe they are correcting that situation. 
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Senator Matone. It would be your policy, then, to try to estab- 
lish a going concern mining industry in the United States of America. 
Secretary McKay. Yes. That is very essential. As a matter of 


fact, many people overlook the mining business as such. They look 


upon it as a small business. It is really a tremendous business. It 
is essential to our industrial America, both the mining of minerals 
and coal. Of course, all the energy things, whether it be natural gas, 
hydro, coal, or oil, or atomic energy, if and when it is available, those 
things are drastically important to this country. None of these things 
we have to mine whether they are oil, lead, or zinc, are any good Ly) 
the ground. Somebody has to get them out. You have to have a 
eoing concern. 

Senator Matonr. You are aware, Mr. Secretary, that the fallacy u 
the idea of saving our own minerals in peacetime and se uring them 


from some other source is that it requires » to 5d years to prospect and 
open a mine afte) you fir a the mine ral. What you are really doing 
when you prospect and open a mine during a war is preparing for the 
next ur instead of the current one. 

So I am glad to hear you say that the mining industry is treme 
dously important to the economic structure of this country 

secretary McKay. That isr it. 

‘nator Matone. Then it is doubly important to have these mate- 

ailable through a going concern mining industry in the United 
and adjace} t countries Ww hen a war | ecins. [f we are dependent 


rht 


( 





upon nations tar removed across oceans where if would be impossible 
to keep the lines of transportation open, it is a national defense 
problem, too, 1S 1t not 4 

Secretary McKay. That is right. 

Senator Martone. I am certainly glad, Mr. Secretary, that you and 
Mr. Humphrey and others are on this board now so that the economic 
structure of this country is now taken into consideratio 

Secretary McKay. Yes, sir. 

Senator Martone. You do not consider it necessary to become de- 
pendent on forelgn countries for the materials without which we 
cannot fight ? 

Secretary McKay. We do not want to become dependent on them, 
but in times of emergency we have to get some outside help from 
some of these countries for the materials that we are short of. 

Senator Martone. The testimony so far shows conclusively that 
your policies, if carried out, will result in our become self-sufficient 

he Unite | States, ar d the Western Hemisphere, in many of these 
materials. 

Secretary McKay. Yes, that is very important. 

Senator Matone. Would it be your policy to emphasize the impor- 
tance of deal ng WV th nations adjacent to us in the Western Hemis- 
phere 

Secretary McKay. Yes. PAD has done the same thing on oil as 

ou know in Venezuela. And there are opportunities in the Western 
He mS} here to mut h better advantage in a war on some of these other 
minerals. 

Senator Matone. Many believe that the Western Hemisphere can 
be made self-sufficient in the production of strategic and critical min- 
erals and materials which are necessary in time of war. if a 1-, 2- 
or even a 5-year program is developed in the Western Hemisphere. 
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That would not interfere with the peacetime trade with all the na- 
tions of the world on a fair-trade basis, but the availibility of these 
materials at the start of a war would be assured. That is what you 
have in mind? 

Secretary McKay. Yes, sir. 

Senator Matone. We thank you very kindly, Mr. Secretary, for 
coming here, even though your pl: ine was late. 

Secretary McKay. I am glad to come, sir. I say again, our De 
partment is ready to assist you, but there are some people who know 
more about it than I do, especially Felix. 


STATEMENT OF FELIX EDGAR WORMSER, ASSISTANT SECRETARY 
FOR MINERAL RESOURCES OF THE DEPARTMENT OF INTERIOR 


Senator Matonge. Mr. Wormser, will you identify yourself for the 
record? I think the Secretary did a pretty fair job already. 

Mr. WorMser. Senator, my name is Felix Edgar Wormser. I am 
Assistant Secretary for Mineral Resources of the Department of 
Interior. 

Senator Maronr. You have heard the Secretary’s brief statement 
and testimony that he believes we should become as self-sufficient 
as possible in the United States and the Western Hemisphere in the 
materials without which we cannot fight a war, and how important 
he believes the industry is to the economic structure of this Nation. 
I am familiar, of course, with your record over the years, and I was 
very glad to see you appointed Assistant Secretary of the Interior. 

Mr. Wormser. Thank you, sir. 

Senator Matonr. Would you like to make a general statement for 
the committee coverng the subject we are studying in detail? 

Mr. Wormser. I have no prepared statement, Senator; I am here to 
offer the services of the entire Department to facilitate the work of 
your committee. In fact, in the audience right now are quite a few 
of the Department’s experts in the event that any of your questioning 
of me leads to requests for assistance on certain points with which | 
am not familiar. 

By and large, the Department is very solicitous about the mining 
industry, and its desire is to further the order ly conservation and use 
of our still great mineral resources. I think the Secretary’s state- 
ment along a ‘similar vein is one which I wholehe artedly support. 

I will be delighted to answer any questions you may have, Senator, 
if it is in my capacity to do so. 

Senator Martone. I would like to ask you the conditions under 
which the mining industry in the United States can be made a going 
concern industry, as the Secretary has testified it should be, and 
which it is not at the present time. In general, what is the matter 
with the policy that has been pursued in relation to the mining 
industry ? 

We are talking about the mining industry today because we have 
you here and you are in charge of the Bureau of Mines of the De- 
partment of the Interior. We have been working with m: uny of your 
engineers. We intend to cover other industries, like the wool industry 
and other industries that are necessities in the national defense and 
the economic structure of this country. 
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Confining ourselves to the mining industry right now would you 
in your own way tell us what you think is wrong with the industry, 
why there is a hesitancy on the + of private capital to go into the 
in dustr V5 why it is necessary for Congress to pass spec ial acts to en 
courage the mining of certain minerals, why it is necessary for the 
Government to partic ipate in the financing of mines, and in general 
what would you do to establish a going concern private capital mining 
industry as we had in the past? 

Mr. Wormser. I think that is a broad order 

Senator Matone. It is. It is the order that the committee has. 

Mr. Wormser. I think you have to break it down into its com 
ponent parts. In other words, as I see it, every one of these minerals 
that are produced in this country has an entirely different situation. 
The situation in coal is different from what it is in oil, and from 
natural gas. The situation in lead and zinc is different from what 
it is incopper. The situation in fertilizer minerals is something else. 
I do not think you can state categorically that a certain approach 
will answer the problems that every one of these minerals industrie 
have. That is my particular difficulty in giving you a direct answer 
to the question which you posed. 

Senator Matone. Would you then state the conditions under which 
you think the mining industry could be revived ¢ 

Mr. Wormser. I think the best thing for the mining industry and 
it would apply to every one of them, is a good price for their product. 
That applies to coal, oil, copper, and lead. When you do not have 
a good market for your product, the industry becomes depressed. 

Senator Matonr. What is preventing the mining industry from 
getting a good price? 

Mr. Wormser. There again if you have the ordinary law of supply 
and demand operating, it is generally an overproduction or under- 
consumption. 

Senator Matone. Let us get this straightened out. Do you have in 
mind a law of supply and demand for American producers, or are 
you referring to the world supply and demand ? 

Mr. Wormser. I think I see what is going through your mind, Sena- 
tor. There has been great interference with the law of supply and 
demand internationally, and I might also say in our own land. Com- 
ing to the second part first, our interference was the recent one, the 
Korean incident that began, and we imposed a ceiling on all mineral 
and metal products. That is a direct interference with the free 
market. It is of interest, Senator, to know that during that period, 
I think you will recall, that lead, zinc, and copper were imported 
into the United States, and consumers paid very fancy prices, 
far higher than ceiling prices, for these metals. Our miners were not 
allowed to export these products, and they were not allowed to get 
higher than ceiling prices. That, is quite a substantial interference 
with the free-market economy. 

Abroad we have had interference along the lines of government 
buying and selling of metals and minerals, which is certainly not a free- 
market economy. 

Senator Martone. You mean the buying and selling of foreign 
governments, 

Mr. Wormser. Yes; that is right. 
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Senator MALonr. Would you give us a little more detail for the 
benefit of the record ? 

Mr. Wormser. | have in mind particularly the action of the British 
Government in buying lead and zine, having the monopoly of buying 
ind selling lead and zine. They disposed of lead eventually with dis- 
istrous consequences on the market over here. 

Senator Matonr. Would you be referring to the purchase of lead 
ind zine and copper with American taxpayers’ money that the chair- 

ian referred to a while ago? 

Mr. Wormser. The source of their funds—presumably it all came 
from a ares agenc but whether it was a part given by us or 
cquired through the aniiones function of the Government, I think is 
anybody’s guess. It depends on how you consider it, Senator. 

What I am trying to say is whether that money was deliberately 

ven to a foreign government to use for that purpose 

Senator MALONE. 1 doubt that. What do you think of the proce- 
lure by which we gave England $200 million to purchase these met- 
is, and then England turns around and dumps these metals on our 

domestic market ? 

Mr. Wormser. Senator, I think I have expressed my views before. 
[ am convinced that a free-market economy 1S the best thing for the 
people of the United States. I do not like to see it disappear. I will 
also put it internationally as well as nationally. 

Senator Matonr. When you talk about a free market internation- 
ally, do you mean you would like to see the materials produced 
through the low-cost labor in Africa, Burma, and China, and all the 
other countries shipped into this country ¢ Do you believe in a free 
market to that extent? In other words, it would be in competition 
with our own market. 

Mr. Wormser. When we talk about a free market—— 

Senator Martone. What do you mean by a free market ? 

Mr. Wormser. I mean when the ordinary operations of the law of 
upply and demand have full play. 

Senator Matone. Are you talking about the United States or the 
Western Hemisphere or the world? 

Mr. Wormser. I think your question was directed to the local sit- 
ation, Senator. Iam referring to the local situation. 

Senator Martone. In other words, you are talking about a free 
market in the United States, and a policy by Congress so that free- 
market competition is limited to competition within the United 
States of America. 

Mr. Wormser. That is correct. 

Senator Matonr. How would you do that? 

Mr. Wormser. How would I do what, sir? 

Senator Martone. How would you establish a free market in the 
United States? 

Mr. Wormser. In a free market you do not do any arranging. 
Everybody has a right to buy or sell as he prefers. 

Senator Marone. That is true. 

Mr. Wormser. There is no planning in a free market. 

Senator Martone. I am speaking now of the United States of 
America, and the free market there; is there any interference in that 
free market from elsewhere? 
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Mr. Wormser. When you speak of the international market, yes, 
there are interferences. 

Senator Matonr. How would you deal with the international mar 
ket in order to maintain free market in the United States? 

Mr. Wormser. Sir, that is beyond the province of the Department 
of the Interior. 

Senator Matonr. Lam asking you. You are an expert and you are 
in the mining business. 

Mr. Wormser. I think about all you can do is to foster the idea of 
a free-market economy and hope other nations will follow along the 
sume line of thinking, sir. 

Senator Martone. Do you mean a free-market economy? Let us 
compare the production of copper and zine in the Western Hemi- 
sphere with production in Africa. Do you favor a free market with 
no regulations of imports at all? 

Mr. Wormser. I think I see what you are driving at. There you 
touch upon the tariff question. I would say there you have to appraise 
each case on its own merits. 

Senator Martone. You are talking about each metal. 

Mr. Wormser. Each metal, precisely, or each mineral, if you will. 

Senator Matoner. Each mineral, that is probably correct. How 
would you do that? ‘There are other ways besides the tariff. 

Mr. Wormser. I believe, sir, that is your function, the function of 
Congress. 

Senator MALonr. Not at the present time it is not. I have to dis- 
agree with you. The 1934 Trade Agreements Act transferred that 
constitutional responsibility from the legislative branch to the execu 
tive branch, and you are in the executive branch. Do you not re 
member, that Congress has nothing to do with it now at all ? 

Mr. Wormser. I believe that is true, sir, under the Reciprocal 
Trade Agreement Act. 

Senator Martone. They call it the reciprocal trade. The two words 
do not appear in the act. Some people call it the 1934 Trade Agree 
ments Act. It is an executive responsibility now, is it not ? 

Mr. Wormserr. That is correct, sir. 

Senator Martone. I agree with you that when you and I memorized 
the Constitution of the United States, it was a legislative function. 
Article I, section 8 of the Constitution says, “Congress shall have the 
power to lay and collect taxes, duties, imposts, and excises,” and then 
says, “to regulate commerce with foreign nations.” In other words, 
the Constitution states that Congress is to regulate foreign trade, and 
to adjust the duties, imposts, and excises. I am sorry we do not have 
the 1934 Trade Agreements Act here, but we will make it a part of 
the record at this point. 

(The 1934 Trade Agreements Act is as follows :) 


AN ACT To amend the Tariff Act of 1930 (48 Stat. 943) 


Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That the Tariff Act of 1930 is amended by 
adding at the end of title III the following: 


“Parr ITT—Promorion or Foretcn TRADE 


“Sec, 350. (a) For the purpose of expanding foreign markets for the products 
of the United States (as a means of assisting in the present emergency in restor 
ing the American standard of living, in overcoming domestic unemployment 
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and the present economic depression, in increasing the purchasing power of the 
American public, and in establishing and maintaining a better relationship 
umong various branches of American agriculture, industry, mining, and com- 

erce) by regulating the admission of foreign goods into the United States in 

cordance with the characteristics and needs of various branches of American 
production so that foreign markets will be made available to those branches of 
\merican production which require and are capable of developing such eutlets 
by affording corresponding market opportunities for foreign products in the 
United States, the President, whenever he finds as a fact that any existing duties 
or other import restrictions of the United States or any foreign country are 
unduly burdening and restricting the foreign trade of the United States and that 
the purpose above declared will be promoted by the means hereinafter specified, 
is authorized from time to time 

“(1) To enter into foreign trade agreements with foreign governments or 
instrumentalities thereof; and 

“(2) To proclaim such modifications of existing duties and other import 
restrictions, or such additional import restrictions, or such continuance, and for 
such minimum periods, of existing customs or excise treatment of any article cov- 
ered by foreign trade agreements, as are required or appropriate to carry out any 
foreign trade agreement that the President has entered into hereunder. No 
proclamation shall be made increasing or decreasing by more than 50 per centum 
any existing rate of duty or transferring any article between the dutiable and 
free lists. The proclaimed duties and other import restrictions shall apply to ar- 
ticles the growth, produce, or manufacture of all foreign countries, whether im- 
ported directly, or indirectly: Provided, That the President may suspend the 
application to articles the growth, produce, or manufacture of any country 
because of its discriminatory treatment of American commerce or because of 
other acts or policies which in his opinion tend to defeat the purposes set forth 
in this section ; and the proclaimed duties and other import restrictions Shall be in 
effect from and after such time as is specified in the proclamation. The Presi- 
dent may at any time terminate any such proclamation in whole or in part. 

“(b) Nething in this section shall be construed to prevent the application, 
with respect to rates of duty established under this section pursuant to agree 
ments with countries other than Cuba, of the provisions of the treaty of com 
mercial reciprocity concluded between the United States and the Republic of 
Cuba on December 11, 1902, or to preclude giving effect to an exelusive agree 
ment with Cuba concluded under this section, modifying the existing preferen 
tial customs treatment of any article the growth, produce, or manufacture of 
Cuba: Provided, That the duties payable on such an article shall in no case 
be increased or decreased by more than 50 per centum of the duties now payable 
thereon. 

“(c) As used in this section, the term ‘duties and other import restrictions’ 
includes (1) rate and form of import duties and classification of articles, and 
(2) limitations, prohibitions, charges, and exactions other than duties, imposed 
on importation or imposed for the regulation of imports.” 

Sec. 2. (a) Subparagraph (d) of paragraph 369, the last sentence of para 
graph 1402, and the provisos to paragraphs 371, 401, 1650, 1687, and 18038 (1) 
of the Tariff Act of 1930 are repealed. The provisions of sections 336 and 516 
(b) of the Tariff Act of 1980 shall not apply to any article with respect to the 
importation of which into the United States a foreign trade agreement has 
been concluded pursuant to this Act, or to any provision of any such agreement 
Che third paragraph of section 311 of the Tariff Act of 1930 shall apply to any 
agreement concluded pursuant to this Act to the extent only that such agree- 
ment assures to the United States a rate of duty on wheat flour produced in 
the United States which is preferential in respect to the lowest rate of duty 
imposed by the country with which such agreement has been concluded on like 
flour produced in any other country; and upon the withdrawal of wheat flow 
from bonded manufacturing warehouses for exportation to the country with 
which such agreement has been concluded, there shall be levied, collected, and 
paid on the imported wheat used, a duty equal to the amount of such assured 
preference. 

(b) Every foreign trade agreement concluded pursuant to this Act shall be 
subject to termination, upon due notice to the foreign government concerned, 
at the end of not more than three years from the date on which the agreement 
comes into force, and, if not then terminated, shall be subject to termination 
thereafter upon not more than six months’ notice 
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(c) The authority of the President to enter into foreign trade agreements un- 
der section 1 of this Act shall terminate on the expiration of three years from 
the date of the enactment of this Act 

Sec. 8. Nothing in this Act shall be construed to give any authority to cancel 
or reduce, in any manner, any of the indebtedness of any foreign country to 
the United States 

Sec. 4. Before any foreign trade agreement is concluded with any foreizn 
government or instrumentality thereof under the provisions of this Act, reason- 
able public notice of the intention to negotiate an agreement with such govern- 
ment or instrumentality shall be given in order that any interested person may 
have an opportunity to present his views to the President, or to such agency 
as the President may designate, under such rules and regulations as the Presi 
dent may prescribe; and before concluding such agreement the President shall 
seek information and advice with respect thereto from the United States Tariff 
Commission, the Departments of State, Agriculture, and Commerce, and from 
such other sources as he may deem appropriate. 

Senator Martone. Congress passed the Trade Agreements Act in 
1934, and thereby transferred these powers of Congress under section 
8 of the Constitution to the Executive. Now I am asking you what 
vou think ean be done to create a going concern domestic mining in- 
dustry, one in which private capital would be invested ? 

Mr. Wormser. Again, sir, I must ask you to be a little more specific 
as to whether you are referring to coal, oil, copper, lead, zinc, mercury, 
tungsten, or manganese. 

Senator Manone. All the metals. 

Mr. Wormser. I am sorry, sir. It isa question that I cannot answer 
without hav Ing’ a specific example put before me. 

Senator Manronr. Take your own case of lead and zinc. Whether 
you take mercury, tungsten, or anything else, I do not see why any 
difference in the policy would be necessary. I would like to know 
what you think ean be done in lead and zine. 

Mr. Wormser. You mean to attract more capital to the development 
and exploration of these mines, or do you refer to the going property ¢ 

Senator Matonr. A going concern domestic mining industry and 
a going concern mining industry in my book does not mean Govern- 
ment operated, 

Mr. Wormser. Or mine either, sir. 

Senator Martone. I knew that. So without further ado, tell us what 
could be done to create a going concern mining industry in the lead 
and zine field, 

Mr. Wormser. Our problem, Senator, is to get a higher price for 
these metals. 

Senator Martone. I know what your problem is. I asked you how 
you would do it. 

Mr. Wormser. You would have to assume all sorts of powers. 

Senator Matonr. You have them. The Executive has the power. 
You can make contracts. You can change your agreements on tariffs 
and trade. 

Mr. Wormser. There are lots of things you can do. I tried to make 
some of them clear in a speech I made in Idaho a few months ago, 

For example, you can subsidize. You can raise the tariff. You can 
change your stockpiling objectives. There are three things that can 
be done. You can impose quotas on imports coming into the United 
States in excessive quantities. Those are items—not all of them—but 
some of them would require legislative action. 

Senator Matonr. We have had legislative action for 21 years. 
We extended it again this year under your administration and mine. 
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My bill, ine ‘luding tungsten, manganese, chromite, and other minerals, 
extended your authority to purchase these minerals for 2 years. 

Mr. Wormser. Sir, that is not the Department of Interior’s province. 
That belongs to DMPA, and we have nothing to do with that. 

Senator Matone. It isan executive department. 

Mr. Wormser. We have a lot of executive departments. 

Senator Matong. You were recruited from the mining business, the 
lead and zinc industry. What would you do if you had a free hand? 
The administration has a free hand. 

Mr. Wormser. Again I would say are you referring specifically to 
lead and zinc? 

Senator Matone. On your request. Myself, I do not see any dif- 
ference between many mineral industries and many agricultural indus- 
tries, and production industries, like the machine tool, watches, and 
crockery industries. ‘They are all in the same boat. But at your re- 
quest, 1 have narrowed it down to lead and zinc. What would we do if 
you and I could sit down today and do something about it? You 
could do it if you were so authorized by the Executive, because it is 
the Executive's prerogat ive now. 

Mr. Wormsrr. Speaking for myself, and following your direct line 
of inquiry, assuming you and I had the authority and « confining it again 
to the lead and zine picture we are discussing, and being aware of 
the fact that the predicament of these industries is due to an excessive 
flood of imports, I would endeavor to stop the excessive flood of 
imports coming into the United States. 

Senator Matone. I think that is a good answer. In the approach 
to the problem, then, as I understand you, there are several approaches. 
Either you can pay a direct subsidy like you were doing to butter and 
importing it from Denmark and storing our own and eating the Danish 
butter. Or you could pay a subsidy like we pay in wool and store our 
wool, and buy the Australian wool with 1 no restriction whatsoever of 
imports. We could do the same way with every industry, figure out 
what subsidy would be necessary above the market price es an entire 
setup just as the State Department has finally arrived at, and keep you 
in business. 

The subsidy, however, would have to be renewed by either the Con- 
gress or the Executive each year or every 2 or 5 years. It would 
continually subject to renewal, would it not? 

Mr. Wormser. Yes; and beyond that, Senator, I have always had 
misgivings about subsidies, because they invite Government control. 
I think it is inevitable that if you subsidize an industry, the Govern- 
ment is entitled to step in and have a lot to say about how the industry 
isrun and I am averse to such Government control. 

Senator Matonge. Was not it Mr. Ickes who fixed a lot of policies 
when he was Secretary of the Interior, and one of his ft umous sayings 
was that anything the Government finances it is entitled to control ? ¢ 
I think that was a very matter-of-fact statement. Whether people 
like it or not, or whether Government officials like it or not, eventually 
if the Government finances an industry, it must control it. 

Mr. Wormser. I think it was the late Senator Borah that made the 

Same statement Many years ago. 

Senator Matonr. Then you are not very much in favor of subsidies 

as such ¢ 


Mr. Wormser. No, sit 
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Senator Matonr. In the industry we are discussing now. 

Mr. Wormser. The only way out, as I tried to point in Idaho, if we 
are ultimately forced to that sort of answer, is to have a uniform 
subsidy reg: urdless of the position of any producer and based upon the 
unit of production, whether it is pound of copper or pound of man 
ganese, Or W hatever it happens to be. 

Senator Matone. I could not be certain without checking it, but 1 
remember they put a tariff on wool and the President vetoed it, and 
then the Congress passed a subsidy. I think it is 45 cents for a pound 
of wool of a certain grade and a certain kind, and it does now make 
any difference where it comes from. That is what you mean ? 

Mr. Wormser. In substance that is what I have reference to. 

Senator Matone. In other words, to compute a subsidy you would 
have to figure out how much you needed in addition to the world 
price. Providing we had free imports, which we practically do have 
today as we are competing with foreign labor paid 40 or 50 cents a 
day or $2 a day, you would compute the cents or dollars per unit 
which you needed to keep the mining industry alive in a particular 
mineral in addition to what you would call the world price. 

Mr. Wormser. That is correct. 

Senator Martone. In order for you to pay the $12, $15, or $20 a day, 
or whatever the going wage is, that subsidy would really mean the 
difference between the wage standard of livine between here and 
abroad. 

Mr. Wormser. That would have a very important bearing on it. 

Senator Matonr. You would have to figure out your subsidy so 
that it would make up the difference between the wage standard of 
living between here and abroad where your competition is located. 
You would maintain our wage st: andard of living if you would pay 
the difference between our wages and foreign wages by paying a 
direct subsidy of cents per pound on lead and zine. 

Mr. Wormser. That is correct. 

Senator MaLone, You do not care much about that principle, be 
cause as you say it results in— 

Mr. Wormser. Government control. 

Senator Matonr. And every year you would be before Congress 
and some committee making your case to continue it. 

Mr. Wormser. Precisely. 

Senator Matonr. Now, on the matter of quotas, how would that 
operate? I am concluding from your testimony that the only way 
you can stay in business is to somehow limit your imports or equalize 
the cost of your imports with the cost of your domestic production. 

Mr. Wormser. I think we also ought to make it clear we do need im- 
ports. Our domestic economy has grown to such vast proportions that 
we do need large amounts of these metals. There was a time when we 
were on an export basis, but that day is past because of the vast quanti- 
ties we use, so we have to have certain tonnages, and that has been 
recognized in lead and zine. 

Senator Matonr. Does an equalization of the price, either through 
a tariff or subsidy, prevent imports, or does it just bring them in on 
the basis of domestic cost ? 

Mr. Wormser. I suppose you might argue either way. You might 
feel that in one case all it would mean would be a raising of the 
domestic price, or it might mean a partial raising of the domestic 
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price and perhaps a slight impact on the foreign market, depending 
entirely on domestic competitive conditions and on external ematt 
tion. It is quite conceivable you might have so much internal com- 
petition that a tariff would not be effective. 

Senator Matonr. What do you mean, so much internal competition ¢ 

Mr. Wormser. In an open market there have been times in the past, 
Senator, when we have had tariff protection on lead, for example, 
when there was so much competition internally in the United States 
that the price in the domestic market was exactly the same as abroad. 

Senator Matone. Do you think you are entitled to a support price 
here in the amount you might produce above the amount needed in 
the United States? You just testified that you needed imports; but 
if you brought the imports in on your basis of cost, your standard 

f living wages, are you not asking for a support price on zine and 
lead against your domestic producers ? 

Mr. Wormser. I am not asking for anything. I am merely explor- 
ng with you the various expeditnes available to the Government 
in an effort to correct the situation. 

Senator Matonr. I am sorry I asked the question in the way I did. 
I should have asked: Do you believe that any domestic producer in 
the mineral industry should be entitled to be paid for his metal at a 
price above the domestic price brought about by domestic competition, 
assuming that quotas, import fees, or duties, would bring in imported 
materials at the domestic market price ‘ 

Mr. Wormsrer. I think, Senator, about all you can do is to generalize 
on that hypothetical question. 

Senator Matone. I do not think it is a hypothetical question. Sup 
pose you were producing all the zinc and lead needed in the United 
States today in the United States, you would not be asking for a price 
that would guarantee you a profit to produce above that amount, 
would you? 

Mr. WorMser. No; but, Senator, I think you objected to the term 
“hypothetical,” but now you are saying assuming we can produce all 
the lead and zinc needed in the United States. 

Senator Maone. I did not mean it that way. I am just saying that 
you reached that point in the past at certain times. You did in mer- 
cury and tungsten during the war at one time. 

Mr. Wormser. I thought we were confining this to lead and zine. 

Senator Mavone. I am in order to comply with your request to 
suggest specific commodities. But the hypothetical question would 
go clear beyond that. I do not want to get beyond our own domestic 
production. That is to say, how are you going to create a going- 
concern mining industry as your Secretary testified he wanted to do? 
You would not have to come to Congress each year, just as you did this 
year, just as many industries did this year, and my own bill kept them 
alive for 2 more years, but only for 2 ad litional years, if you had a 
duty or impostor excise tax that brought these materials in on your 
basis of cost. You are not indicating now that you want an addi- 
tional price here for your metal to keep your going-concern mining 
business in competition with other mining companies in the United 
States. 

Mr. Wormser. I do not know whether I got your question, Senator. 

Senator Matonr. The question is simply this: We have a going 
concern mining industry or we would not be producing more than we 
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need. We never would produce more than we need if it was not a 
going concern. As I understood you, you might need some additional 
money per pound to kee pt all these domestic produc ers in business after 
we were producing more than the market could consume here. I had 
not gone beyond that. I had not thought beyond that. If you are 
competing with each other you are not going to produce any more 
than the market will absorb. 

Mr. Wormser. But, sir, we do have internal competition. We have 
always had it. 

Senator Martone. And you want it. 

Mr. Wormser. We naturally want it. 

Senator Maronr. You do not want to pay them for overproducing 
the market at home. 

Mr. Wormser. Coming back to lead, when you consider the fact 
that we need about 1,200,000 tons of lead a year and we are mining 
825,000 or 350,000 tons 

Senator Matonre. Have you mined more than that / 

Mr. Wormser. Perhaps 600,000 tons 20 years ago. 

Senator Matone. What cut you down ? 

Mr. Wormser. To go into that, there are several factors that entered 
into that development, Senator. I would say a lower grade ore by and 
large. The exhaustion of existing mines and the failure to intensify 
exploration. 

Senator Martone. What prevents intensified exploration? The 
mines I know of that are shutting down are not running out of ore, 
but cannot afford to pay the high domestic wages. 

Mr. Wormser. That comes into the question of economic matters 
that bear on the mining industry, such as your tax picture, for one 
thing. 

Senator Matonr. We would like to get into that a little bit later. 





Of course, the foreign production has no tax structure such as we have. 
What we are talking about is either subsidy or a duty that would 
rise above a tax structure or anything else, and make you competitive 


only with your own people who pay the same taxes and the same wages 
that you pay. 

Mr. Wonneces. —% right. 

Senator Mau You say a subsidy would do it but you do not like 
subsidies. Do you li ike quotas? 

Mr. Wormser. I have no objection to the use of a quota if it served 
the purpose. 

Senator Martone. There again you have a bureau official determin- 
ing when to make a quota effective, when to raise the quota or manipu- 
late the amount of the quota, do you not ? 

Mr. Wormser. You would have to have some bureaucratic super- 
vision, of course. 

Senator Matone. Have you had any satisfactory experience with 
the judgment of bureaus as to the regulations of this price through 
any other system ¢ 

Mr. Wormser. I do not get the thought there, Senator. What 
do you mean by any other system 4 

Senator Matonr. The thought is that we financed one nation to 
produce and buy zine and lead and copper and it broke up your 
market for you right under the noses of our own bureaus. Do you 
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think you could do » better job of manipulating under some new kind 
of bureau ¢ 

Mr. Wormser. I am opposed to manipulation. I am in favor of 
free markets. 

Senator Matone. You are in favor of a free market in the United 
States of America in competition with other American producers. 

Mr. Wormser. That is right. 

Senator Manone. Are you in favor of free competition with all 
other nations of the world, regardless of what they pay for wages and 
taxes ¢ 

Mr. Wormser. I think that is where you would have to be very 
careful and very solicitous in protecting your own domestic industries 
from harm. 

Senator Mantonr. That is what I would like to know. What kind 
of a system is the executive department using in approaching this 
matter ¢ 

Mr. Wormser. As you know, Senator, that is one of the deep prob 
lems which is receiving the serious attention of the administration 
currently. 


Senator Manone. I hope it is, but we are not dismissing it that 
easily. ‘The reason I was cabelas you is that I have to ask the people 


who are in the business. I will have to ask the men who are still in it. 
[ think you heard the testimony of Mr. Fletcher. 

Mr. WorMser. I was not there. You could not have procured 
more expert witness. 

Senator Matonre. We will make his testimony available to you. 

Mr. Wormser. I would like to see it. 

Senator Matone. He said some kind of regulated flexible duty is 
necessary. His speech has been reported in the news several times 
since our Seattle hearings where he testified before this epee 
His testimony before this committee was very clear. He wanted : 
principle laid down of a duty which would equalize the differential in 
cost as to the wage standard of living here and abroad. 

Mr. Wormser. Did he say difference in cost ? 

Senator Martone. I do not remember the exact words he used, but 
the tariff or import fee or duty would bring minerals in at your level of 
costs. I think you are familiar with the testimony of a lot of your own 
peop le before the W ays and Means Committee of the House on the 
Simpson bill. Is that not what they said there? They were going 
to set a price that they thought ought to be maintained which would 
be subject to raising and lowering in accordance with the commodity 
index. 

Mr. Wormser. On the fluctuating domestic price ? 

Senator Matuone. I think they mentioned 16 cents a pound, . 

Mr. Wormser. That is what confused me, whether you were re- 
ferring to price or costs. 

Senator Matonr. How could you refer to one without the other? 
In other words, one is de ‘pendent on the other. If you had a regular 
tariff or import fee with no mention of a 16-cent price, then you would 
generally regulate that on the basis of fair trade and bring it in on 
your level of cost. You mentioned 16 cents, which they did, figuring 
they could operate W ith 16 cents under present conditions, and raise 
that 16 cents with the commodity price or lower it, including labor 
and commodities; the tariff or duty would make up that difference in 
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th case. It would be removed when the price was 16 cents and go 
on when it went below. That price of 16 cents would be raised or 
lowered in line with the commodity index fluctuation. Is that not 
about what they testified to? 

Mr. Wormser. I believe it is. 

Senator Manone. Then that is a tariff we are talking about. 
Whether you put it on directly or you assume a price and maintain 
that price, that would be a matter of procedure. You were in favor 
of the Simpson bill: were you not ¢ 

Mr Wi RMSER.,. | never ¢ Xpre ssed miy self. I stood behind the Sec 
retary ’s statement before the Ways and Means Committee. As J 
recall it, he expressed a desire to go along with the President, request 
ing a period in which the whole foreign trade policy of the Govern 
ment might be examined. 

Senator Matonr. Then we will go back to the point that your state- 
ment here is that you must have subsidies which would make the differ- 
ence between a profitable or losing mining venture here, and the price 
that you can get on the market, or you must have quotas which would 
stop imports or regulate the imports so that the price would be main- 
tained ona profitable basis, or you must have a tariff or import fee or 
a duty that would do the same thing. 

Mr. Wormser. Precisely. Those are the alternatives. 

Senator Martone. You do not like subsidy. 

Mr. Wormser. I do not like subsidy. 

Senator Martone. And you do not care much about quotas. 

Mr. Wormser. I do not care much about quotas. 

Senator Matonr. We will leave it like that. We have been talking 
about the industry in the United States. The committee must go fur 
ther than that, according to its resolution, which says that the commit 
tee should determine the availability and accessibility of strategic and 
critical minerals, materials, and fuels, some of which have been ma- 
nipulated out of existence in this country through foreign competi- 
tion. ‘Then we must talk about the areas we can defend, what lines 
of transportation we can keep open. It is generally considered we 
can keep the lines of transportation open in the Western Hemisphere. 

Then do you believe that we should include Western Hemisphere 
countries in our contracts for stockpiling and in general to make our- 
selves self-sufficient in all of these minerals, materials, and fuels in the 
Western Hemisphere ? 

Mr. Wormsrr. May I say, Senator—as I am sure you know—the 
Department has nothing to do with stockpiling and the consumma- 
tion of these contracts to which you have reference. 

Senator Matonr. Your Secretary is a member of the Board. 

Mr. Wormser. ODM. 

Senator Matonr. And fixes the policy. 

Mr. Wormser. That is correct. My office has nothing to do with 
that. 

Senator Matone. Your office as such, but you are a mining expert. 
I think you agree W ith the objectives of the committee to have these 
minerals and materials available in time of war. 

Mr. Wormser. Definitely. It is highly important all of the strate- 
gic and critical materials are in ample supply in the event of war. 

Senator Martone. Have you ever considered the question and do 
you have any idea as to whether or not the Western Hemisphere can 
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be mude self sufhic lent in the prod ection of lead and Zilie for our own 
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Mir. Wormser. In lead and zine, | am sure it ean. I think there is 


ough zine in North America and South America, perhaps even 
ore than our requirement 
senator Mal INE, At leas you ar nN hee l that we can very easily 


a year or 2 or 3 years’ program make ourselves self-sufficient 
the Western Hemisphere in the production of lead and zine. 

Mr. Worms! R. | bel] eve that to be so 

Senator Martone. You are not familiar with any other minerals, 
particularly ¢ 

Mr. Wormser. Only except in a broad way. I think you might 
extend that to CO} per Sout] \merica is an Important prod cer. 
Possibly in a metal in which we are entirely deficient, tin. 

Senator Martone. Mercury. 

Mr. Wormser. That would have to come from Canada, Mexico, 
ind the United States. I am thinking of the Northern and Southern 
H ‘mispheres which would add to oul supply. | should not be sur 
prised as to mercury, our resources would be ample. I think you can 


go right down the list and quickly ascertain whether there is a 
prospect of reaching that goal. 

Senator Matonr. Manganese. 

Ir. Wormser. We have the Brazilian sources to draw upon. Some 
in Mexico, some in Canada. I would not want to give snap judgment, 
Senator, and answer that question without specifically looking at the 
figures. If you would like we can ask one of our experts, or perhaps 
vou intend to go into that tomorrow with some of them. 

* Senator Martone. I know you will be available to the committee, 
and we are counting on your help and cooperation which we know 
we have. 

Mr. Wormser. I am delighted to give it, sir. 

Senator Martone. To follow through to some definite conclusion, 
realizing that you never finish the job, I had a very interesting talk 
today with a Cabinet officer. one that pleased me greatly. I whole 
heartedly subscribe to his statement that you cannot say what you did 


yesterday was a mistake becaus what you co toad iV may hot be like 
what you did yesterday. 

What relation is there between primary production and the see 
ondary or reclaimed production of lead in the United States ? 

Mr. Wormser. Senator, that is a very interesting question, because 
cur economy has grown very heavily dependent on secondary lead, 
not so much in zine. Lead is an outstanding example perhaps because 
of the ease with which you can reclaim lead from old storage batteries 
and lead scrap. The lead scrap produced in the United States per 
year now is quite a bit greater than the amount of lead from the 
domestic mines. It is a very important source of supply. 

Senator MALONE. What is the proportion in tons produced ¢ 

Mr. Wormser. Just drawing on memory and requesting an oppor- 
tunity to revise the figures, as I recall, it is something like 500,000, 
compared with 350,000, tons of mine production. It is substantially 
higher. 

Senator Martone. In other words, we produce between eight and 
nine hundred thousand tons of Jead, both primary metal and reclaimed 
metal out of the 1,200,000 tons consumed in this country? 
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Mr. Wormser. That is right. Perhaps it may not be that high 
this year. 

Senator Martone. It would vary according to the price and the 
incentive to reclaim ¢ 

Mr. Wormser. Yes, sir. 

Senator Matone. Is not the amount of reclaimed lead produced 
related to the amount of primary lead produced? In other words, 
the product ion of reclaimed lead increases in proportion to production 
of primary lead. If the primary metal production was raised to 
600,000 tons, as 1t was at one time—— 

Mr. Wormser. In fact, it was over that at one time, perhaps 625,001 
tons. 

Senator Matonr. And probably there is no reason why it could not 
reach that amount again 1f the incentive was present. ‘The incentive 
being the establishment of a long-range principle through subsidies, 
quotas, duties, or tariffs, just so a real long-range principle would be 
assured. 

The only trouble is that subsidies or quotas can hardly be called a 
long-range program because they must be renewed ever so often. 

\ir. Wormser. That is right. 

Senator Matone. A long-range principle upon which private in- 
vestors could depend is needed. 

Mr. Wormser. ‘That would be very helpful. 

Senator Martone. I will come back to the other question. With 
your long experience in mining, how long does it take to thoroughly 
prospect a discovery, build a mill, and get in production, after you 
find an outcropping or a reasonable showing of lead and zinc ¢ 

Mr. Wormser. I would say anywhere from a year to 5 years or 
even longer. 

Senator Martone. It would be a very exceptional discovery if you 
got into production within a year ? 

Mr. Wormser. I am thinking of some of the intensive work during 
the Korean emergency and war where every effort is being spent. 

Senator Matonr. Where the Government is loaning money. 

Mr. Wormser. Precisely. 

Senator Martone. | am talking now about a long-range principle, 
such as that we had for many years in tungsten. Many prospectors, 
hundreds of them without technical education, would take a little pan 
and with 3 or 4 pannings of a tungsten outcrop and the appearance 
of white crystal in the bottom of the pan, could tell you pretty closely 
the percentage run of tungsten, could they not ¢ 

Mr. Wormser. That is right. 

Senator Matonr. As long as that long-range principle was in effect, 
which happened to be an import duty, they had an idea of about 
how much it had to run to be profitable, did they not ? 

Mr. Wormser. They could estimate that. 

Senator Martone. In other words, they used to say that if they could 
find half of 1 percent tungsten, they were in business, if it was in a 
volume so it could be mined with some profitable method. But that 
was based on that long-range principle laid down and not disturbed 
until the 1934 Trade Agreements Act came into effect. 

Mr. Wormser. That is correct. 

Senator Martone. It is the same act that pulled the rug out from 
under the zine and lead industry, as far as duty is concerned. 
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Mr. Wormser. That is correct. 

Senator Matonr. Do you suppose that the State Department for 
the past 20 years was interested in a going concern domestic mining 
industry when they slowly lowered the floors under the lead and zine 
indust ries / 

Mr. W oRMSER. Obviously, sir, I cannot speak for the State De- 
partment. 

Senator Martone. Could you speak for yourself if you were doing 
the same thing? Would you have in mi nd a going concern domestic 
mining industry ¢ 

Mr. Wormser. I would certainly want to protect the mining indus- 
try of the United States. 

Senator Martone. But if you were continually pulling the protec- 
tion out from under it, you could not say you were trying to establish 
a going concern in \dustry. That would not be your objective, would it ? 

Mr. Wormser. Lowering the tariffs is certainly not protecting the 
mining industry, if that is what you mean. 

Senator Martone. I mean for 20 years we continually pulled the 
rug out from not only the mining industry but other industries. Now 
we are discussing lead and zine. 

Mr. Wormser. I think in that connection it is unfortunate that when 
the act of 1934 was promulgated es could visualize, at least very 
many people in the world, World War II, and saw the terrific infla- 
tion that you had which affected all tar ‘if structures, and particularly 
those like the tariff on lead and zinc, that were on a specific rate. 
Those commodities which were fortunate enough to have an ad valo- 
rem rate went through the period all right. But the commodities 
that had a specific rate had an entirely different situation when the 
tariff cut hit them. It is entirely different cutting an ad valorem 
50 percent than a specific rate in a period of inflation. 

Senator Matonr. What you are saying is that during the past 20 
vears, the value of the dollar dec ‘reased to about 35 or 40 cents. If 
the tariff or duty was a certain number of cents per pound or unit, 
and it remained static, with the inflation and the price fluctuating in 
accordance with the value of money, then the tariff was automatically 
lowered without changing it. 

Mr. Wormser. That in substance is what I have in mind. 

Senator Matone. And it is just about as effective. In other words, 
any fixed tariff was lowered probably 60 percent, even if it had not 
been manipulated. 

Mr. Wormser. That is right. 

Senator Martone. But when you cut the tariff exactly in two, as 
was done in lead and zinc, and you had the inflation, then you were 
really —— , 

Mr. Wormser. Compounding the difficulty. 

Senator Maronr. You were compounding the difficulty. That is a 
very good expression, I think. 

Mr. Wormser. Yes. 

Senator Matonr. I would ask you, Mr. Secretary, if you are fa- 
miliar with the report called the Paley report 

Mr. Wormser. Yes, sir. 

Senator Martone. Are you familiar with its recommendations gen- 
erally ? 

Mr. Wormser. Yes. sil 
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Senator Marone. Would you describe that report? That report 
was made prior to your prese nt officials taking ollice. The committee 
is very interested in your — of it. 

Mr. Wormser. I think I have said publicly, Senator, that the Paley 
report has some very fine things in it. I think they made some very 
ntell vent study of some of our resource problems. They deserve 
unstinted praise for it. I could not find myself able to go along with 
some of their fundamental recommendations or, if you will; some of 
their conclusions, because I found out subsequently what I considered 
were their conclusions were merely recommendations. In other words 
they were drawing fine distinctions between some of their observations. 

Senator Matone. For example? 


Mr. Wormser. I found, for example, myself in complete variance 
with their philosophy of encouraging internation: al commodity agree- 
ments as one answer to the diiliculties of the mining industry. I felt 
that the foreign coanmodity agreement which they recommended for 
the mining industry was completely unsuited to our purpose; namely, 


that was the In ‘adenine’ Wheat Agreement. So I could not find 
myself in a position to go along with that. Nor with the idea that we 
might establish international agreements with buffer stocks. 

Senator Matonr. What do you mean by “buffer stocks” ¢ 

Mr. Wormser. That is a device which is often suggested to accu- 
mulate a stockpile of a certain metal, say tin, and the stockpile will be 
drawn upon during times ~ stringency and would grow in times of 
plenty so theoretically it is presumed it would act as a stabilizing 
agency in the tin market. 

Senator Matonr. Could that result in the same thing that happened 
to the zine-lead industry in the manipulation of the market through 
international control with the cooperation of Government bureaus in 
the United States? 

Mr. Wormser. I do not know if 1 get you. 

Senator Martone. Manipulation of the market. In other words, 
your judgment as to how to regulate the world supply might be one 
thing. Mine might be another. Another bureau official might have 
another idea. So if in the judgment of the bureau official the price 
was too high for zine and lead in the United States, and you had this 
international cartel, you could break the price. 

Mr. Wormser. You put your finger on the very objection I had to 

‘function of these groups, that I do not think that power should be 
a ut in any international group. 

Senator Matone. You do not believe in international cartels? 

Mr. Wormser. I do not believe in international cartels. 

Senator Matonr. Are you familiar with the proposals of the Inter- 
national Trade Organization? After the Senate had turned thumbs 
down on that organization in committee and apparently there was no 
chance for approval by the Senate, it was succeeded by the Inter- 
national Materials Conference, created by the State Department. Are 
you familiar with the International Materials Conference ¢ 

Mr. Wormser. I am familiar with the International Materials Con- 
ference. I expressed myself publicly before I took office, as a matter 
of fact, as being quite critical of that conference. I felt that it was 
taking us in a direction that was ce rtainly not consonant with our free- 
enterprise economy. I did not think that any international group 
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should be armed with the power to tell the American people how much 
copper, lead, or zinc, or any other material they should use. 

Senator Matone. They should consume or produce. 

Mr. Wormser. Either way. 

Senator Matone. Would you tell us for the benefit of the record how 
this International Trade Organization and International Materials 
Conference were presumed to operate ¢ 

Mr. Wormser. The International Materials Conference was organ- 
ized shortly after the Korean incident. 

Senator Matonr. Is that how we refer to Korea now, “the incident” ? 

Mr. Wormser. I will be glad to use whatever language you suggest. 

Senator Matone. I often wonder whether it was a police action or 
an incident or World War III. 

Mr. Wormser. I would like to know just how to classify it. 

Senator Matonr. And whether it is ended now or not. 

Mr. Wormser. That is another factor involved. 

The international group was organized right here in Washington. 

Senator Matone. By the State Department, was it not! d 

Mr. Wormser. I believe the State Department dealing with these 
international activities. 

Senator Martone. To take the place of the proposed International 
Trade Organization, which, of course, was refused confirmation by 
Congress. That organization originated back in Geneva and Tor- 
quay, and other international conferences. 

Mr. Wormser. They all had an interrelationship. 

Senator Matone. They all meant to do the same thing. So when all 
- happened, the International Materials Conference was created 

by the State Department. The International Trade Organization, or 
its successor, the International Materials Conference, how were they 
presumed to operate ? 

Mr. Wormser. As I understand it, the International Materials Con- 
ference split up into various commodity committees, having on each 
committee representatives from the countries having an interest in 
the supply problems, and they met periodically and decided how much 
of each metal or mineral the United States and the other participating 
countries were to be allocated. It was a voluntary operation. They 
depended upon the various countries involved to arrange for the actual 
consummation of their particular part of the agreement. 

Senator Matone. The International Trade Organization, if it had 
been approved by the Congress, and its successor, the International 
Materials Conference, were to operate on the theory that the repre- 
sentatives of member nations, some 54 or 58 nations in the Interna- 
tional Trade Organization, and about 12 or more in the International 
Materials Conference, would meet often, and at least once each year, 
to decide how much production there would be in the world of a 
particular material, what the consumption would normally be, and 
decide how much each country would be allowed to produce and con 
sume. Was that the method to be used by these international bodies ? 

Mr. Wormser. I think their intention was directed largely to how 
much each country would be allocated. I think at that time there 
was a shortage, so they were not so much concerned with the actual 
production proble ms as they were with the actual use of the materials. 

Senator Matone. There has been no shortage of world production 
in peacetime as far as we know. There have been shortages in war. 
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Mr. Wormser. Yes; that is right. 

Senator Matonr. Was not the idea, which was conceived at Geneva, 
to determine who should produce these materials, when you come right 
down to it # 

Mr. Wormser. I am not so certain about that, sir. My interest in 
it was directed to the fact that they were using this arrangement to 
tell us in this country how much various scarce materials we were 
supposed to use. 

Senator Matonr. At least, you did not and do not agree that any 
arrangement like the International Trade Organization or the Inter- 
national Materials Conference which would operate as a worldwide 
cartel system to fix the prices and the consumption of any materials 
Isa good thing? 

Mr. Wormser. I am very much opposed to it. LT am for a free 
market. 

Senator Matone. You are fora free market with free competition in 
our country with the protection of our standard of living. 

Mr. Wormser. That is essentially what I am talking about. 

Senator Matonr. Wage standard of living. 

Mr. Wormser. Yes, sir. 

Senator Martone. I think that nails it down. In other words, we 
have a school of thought which favors free international competition 
and our participation in it regardless of the wages paid in any other 
country. To that you are opposed. 

Mr. Wormser. I have no quarrel with international competition. 

Senator Martone. I am ae now about free international com 
petition with us as a part of it, with no subsidies, quotas, or tariffs. 
Are you in favor of that ? 

Mr. Wormser. Again, Senator, it is not quite clear in my mind as 
to your distinction. 

Senator Martone. I will clear it for you. We gave several million 
dollars to companies in Morocco to produce lead and zine. Are you 
in favor of that lead and zinc, produced by low wages, coming into 
this country in free competition with the production of lead and zine 
in the United States? 

Mr. Wormser. I would not be in favor of that right now, but under 
the stress of an emergency of war, there might have been different 
reasons, 

Senator Matone. I am not talking about the emergency of war. We 
do not have a war now. 

Mr. Wormser. Right now | am not in favor of it, s 

Senator Martone. It may be that one of our troubles is that we have 
had a set of officials for 20 years, and maybe we have them now who 
think they can manipulate this thing in time of peace and war and 
have Executive orders r unning the w ‘hole business. Are you in favor 
of that ? 

Mr. Wormser. I am not in favor of that. 

Senator Mavone. I think that clears it up. There was a very 
enticing phrase used for all these manipulations once each year under 
the International Trade Organization and its successor, the Inter- 
national Materials Conference, at which times the amount of produc- 
tion and the amount of consumption for each nation would be com- 
puted. I believe this phrase was “Entitlements for Consumption.” 

Mr. Wormser. Yes, sir. 
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Senator Matone. Are you familiar with that phrase ¢ 

Mr. Wormser. Yes, sir. 

Senator Matonr. What does it mean ¢ 

Mr. Wormser. I think that was an expression coined to express the 

ewpoint of the International Materials Conference, namely, that 
varlous pi urtic ip iting countries were e ntitled to just so much copper, 
let us say, or so much nickel or whatever they happened to be allocated. 

Senator Martone. Regardless of whether they participated in the 
production, and regardless of whether they were important in the 
world economic structure 

Mr. Wormser. And regardless perhaps whether they had money to 
pay for it 

Senator Matonr. They were entitled to so much consumption. 

Mir. Wormser. That is right. 

Senator Matonr. Entitlements for consumption, I have been in 
trigued by that expression. 

Mr. Wormser. So was I, sit 

Senator Matone. Did not that occur in the Paley report? 

Mr. Wormsrr. I do not believe it did. I think it was confined to 
the IMC. 

Senator Matone. Did this plan during one of our very important 
periods cause an artificial shortage of lead and zine in this country ¢ 

Mr. Wormser. It did not apply to lead. It never had a lead 
committee. But they did have a copper committee and, as I recall, 
it did cause a serious shortage in copper. 

Senator Matone. Did they have a zinc committee? 

Mr. Wormser. I believe they did have a zinc committee. It has 
gone out of business, and my memory is a little hazy. 

Senator Martone. This International Materials Conference is still 
n being. It may be active on the surface in only 1 or 2 minerals, but 
the organization is still there, and the personnel who created it are 
still there. That might be of interest to you. 

Mr. Wormser. Very much so. 

Senator Matone. We would have had them here before now, except 
that an important witness has been in Europe. We hope he will 
return soon. 

Are you familiar in general with the Bell report ? 

Mr. Wormser. Broadly speaking, sir, yes. 

Senator Maonr. Is it along the same lines as the Paley report? 

Mr. Wormser. I think the Bell report dealt with the problem of 
foreign trade, whereas the Paley report was a mineral report, and I 
do not think, Senator, you could compare them directly. 

Senator Matone. Did they not both indicate that we must, in the 
language of one of the famous Secretaries of the Interior, “save our 
supply of minerals and purchase from foreign nations”? Did they 
not both leave that impression ¢ 

Mr. Wormsrr. I think they did, sir, come to think of it. 

Senator Matonr. They had one common interest. If you want to 
condense the five-volume Paley report to one page, you could just say 
we are running out of these materials, and have very few of them, 
and must purchase them from foreign nations. Wasn’t that the Paley 
report indication all the way through ? 

Mr. Wormser. Perhaps that would be a way to get it in 15 
words or so 
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Senator Mavone. They took five volumes to say the same thing. 

Mr. Wormser. They called attention to the growing scarcity of 
certain minerals and metals. 

Senator Matone. That brings up a very important point—th 
growing scarcity. Under the policy adopted for the last 20 years of 
continually encouraging inflation, which, according to your testi 
mony, has lowered the effect of any duty-—— 

Mr. Wormser. Any specific duty. 

Senator Matonr. And it was specific for most of the minerals. 
Through inflation the duty was lowered anywhere from 50 to 65 
percent. 

Mr. Wormser. Considering the entire gamut of all the metals and 
minerals. 

Senator Martone. Take zine and lead. If the inflation was 2 to 1, 
you just about cut the fixed duty in two. 

Mr. Wormser. That is correct, if you are looking at it that way. 

Senator Mauone. I am starting that way. Then they did actu: ally 
cut it in two. 

Mr. Wormser. It was 21% basis on lead originally. 

Senator Matonr. The State Department in one of their agree 
ments lowered it 50 percent. 

Mr. Wormser. That is right. 

Senator Matonr. Would you say that policy adopted for the last 
20 years would slowly encourage the scarcity about which they 
complained ? 

Mr. Wormsrr, It certainly did nothing to help it. 

Senator Matonr. I should say you are in the business. I think you 
could go a little stronger than that one way or another. If you con 
tinually make it unprofitable to mine these minerals in this country, 
production in this country is bound to decrease. What is the price of 
zine and lead now ¢ 

Mr. Wormser. The price of lead is 1314, New York. 

Senator Martone. Zinc? 

Mr. Wormserr. Zinc is 10 cents, East St. Louis. 

Senator Matone. Can you profitably continue your mining opera- 
tions at those prices / 

Mr. Wormser. I am sure there are very few companies making any 
money on those prices. 

Senator Martone. I think all you have to do is watch the newspapers 
in the last 6 months and you will notice that the mines are slowly 
closing. The wet mines will not open. You agree with that? 

Mr. Wormser. Definitely. 

Senator Matone. Then if for 20 years, now for 21, we have a policy 
of making our own production unprofitable, would not it gradually 
emphasize and bring about the very shortage of the domestic produc- 
tion about which they complain ? 

Mr. Wormser. There is no shortage currently, sir. There is no com 
plaint currently of any shortage that I know. Perhaps what you are 
trying to develop, Senator, if I may be so bold as to help you out, is 
the fact that our production has gone down decisively in both lead 
and zine. 
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Senator Martone. I was not talking about international production. 
Mr. Wormser. I am talking about domestic production. 

Senator Martone. So I was all right with my question. Naturally 
you can have all the world production you want of the 74 materials, 

ut I am asking you if the policy for the last 20 years has not been 
oni ive to cutting domestic production ? 

Mr. Wormser. I believe it has, sir. 

Senator Matone. You are not in the sheep business and nobody in 
his right mind would put $2 in the domestic sheep business at the 
present time, but the production of wool in this country has been cut in 
half just as in lead. There is no difference in the policy. But the 
policy of the administration for 20 years has been to encourage foreign 
production and to cut domestic production. That is, they may give 
lipservice to domestic production. The effect of what has been done 
to lead and zinc is the same as what they have done to wool. The 
elimination of any duty or tariff on wool and allowing cheap labor 
woods to come in had the effect of making the cost of wool $2.50 a 
sheep unit in Australia and $8.50 here. That may be compared to 
the importation of lead and zine from 40-cents-a-day labor countries 
and our labor costs of $15 a day. If you have 20 years of that policy, 
will you not finally arrive at the result they predicted in the beginning, 
that we are short? 

Mr. Wormser. That is a logical assumption. 

Senator Martone. You agree with that assumption ? 

Mr. Wormser. I agree with that. 

Senator Matone. You already testified that you are against using 
stockpiles, as you referred to it, as buffer stoc k: Under that method 
when it is the judgment of a bureau official or combination of bureau 
officials and the governments of foreign nations that the price of mate- 
rial should be lower, some of our stoc ckpile would be released. 

Mr. Wormser. I am against that. 

Senator Martone. You knew that our own stockpile at the moment 
is susceptible to that manipulation ? 

Mr. Wormser. I believe the law stipulates that it can only be utilized 
under an Executive order or congressional order. 

Senator Matone. Executive order. 

Mr. Wormser. Does not it stipulate under emergency conditons ? 

Senator Matonr. Whois to judge? 

Mr. Wormser. I think it is pretty well locked up according to the 
statutes. 

Senator Matone. The testimony did not show that. The President 
of the United States can write a letter tomorrow morning releasing 
any of the stockpile. It was testified before this committee that such 
a letter was written about tungsten. You are familiar with the fact 
that the Government in its stockpiling does not pay a tariff or import 
fee or duty. You understand that. 

Mr. Wormser. Yes. 

Senator Maroner. On this tungsten a letter was written and the 
tungsten was transferred from “the stoc kpile to private industry. 
Another Government official set a ceiling price of $65 a unit, and to 
sell it at that price they could not include the tariff. Therefore, the 
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Government paid the tariff and sold it to private industry without 
taking into account the cost of the tariff. 

Mr. Wormser. Iam not familiar with that. 

Senator Martone. Do you agree with that sort of an operation ? 

Mr. Wormsenr. I do not like it, sit 

Senator Matonr. I will read you a list of materials. I am unable 
to give you the amounts. Stockpile withdrawals and diversions; 
aluminum, copper, cryolite, lead, rutile, tungsten, zinc. Does that 
answer your question as to whether or not it can be done ¢ 

Mr. Wormser. Were those withdrawals made while we were fight- 
ing Korea, or were they made in the last few days, or just when were 
they made? I do not know the circumstances 

Senator Matonr. They can be made by Executive order and the 
Congress has no control over such a withdrawal. 

Mr. Wormser. Under war conditions? 

Senator Matone. Under any conditions. In anything the Execu- 
tive may call an —see y: 

Mr. Wormser. I do not consider myself legally competent to decide 
when and where the stockpile 

Senator Matone. Under any condition that the President of the 
United States might consider an emergency, whatever the emergency 
may be. ‘Then he writes a letter and the material can come out of the 
stockpile, and break the market. 

Mr. Wormser. That is the weakness of any efforts to stabilize the 
market through any means, whether it is military stock or buffer 
stock. 

Senator Matonre. Is it not the fundamental weakness of any stock- 
pile program left to the whim of an executive officer ? 

Mr. Wormser. Precisely; the human equation and human judg- 
ment comes in there, with endeavors to usurp the functions of a free 
market, almost invariably unsuccessfully. 

Senator Martone. Mr. Secretary, we appreciate very much having 
you here. As you have been in office only 9 or 10 months I appreciate 
your reluctance to testify to anything which has not been determined 
to be the policy of the new administration. As you say, many of these 
problems are currently being studied. 

Mr. Wormsrer. They are being forged currently. It would be 
rather premature to make any declaration. 

Senator Matonr. But you also appreciate the position of this com 
mittee which has been directed by the United States Senate to secure 
certain information, 

Mr. Wormser. Therefore we would like to give you every assistance 
possible from our Department. 

Senator Matonr. I think you have today. We would like very 
much to have you and Secretary McKay appear before the committee 
again. Perhaps next month will be an appropriate time. 

Mr. Wormser. I shall be delighted to, because I think at that time 
we shall have more to offer. 

Senator Matonr. We thank you very kindly. 

Mr. Wormser. Thank you, sir. 
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Senator Matone. Tomorrow at 9:30 we will hear the experts in the 
various mineral fields from the Bureau of Mines. They have 
helped prepare the factual material for the committee. I hope you 
will all be here. If there is any reason why any of you could not be 
here or if it would be inconvenient—I am sure we cannot hear all of you 
in the merning—please get in touch with our counsel and we will be 
very happy to arrange a schedule to suit your convenience. 

(Thereupon, at 4:35 p. m., a recess was taken until Wednesday, 
October 21, 1953, at 9: 30 a. m.) 











STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 


WEDNESDAY, OCTOBER 21, 1953 


Untrep States Senate, SUBCOMMITTEE ON 
MINERALS, MATERIALS, AND Furt Economics, 
OF THE COMMITTEE ON INTERIOR AND [nsuLaR AFFAIRS, 
Washington, D. C. 

The subcommittee met, pursuant to recess, at 9:30 a. m., in the 
committee room, 224 Senate Office Building, Washington, D. C., Sen- 
ator George W. Malone, Nevada (chairman of the subcommittee) 
presiding. 

Present: Senator George W. Malone, Nevada (chairman of the 
subcommittee). 

Present also: Jerome S. Adlerman, counsel to the subcommittee; 
George B. Holderer, committee engineer. 

Senator Matone. The committee will be in order. 

The committee appreciates very much the sacrifice in time that I 
know you are all making to be here, and that you have made prior 
to this time in the preparation of the charts and texts on the individual 
minerals and materials which already have been furnished the 
committee. 

Mr. Tom Miller, will you come forward. Is Mr. Forbes here? 


STATEMENT OF THOMAS H. MILLER, ASSISTANT DIRECTOR, 
BUREAU OF MINES, DEPARTMENT OF THE INTERIOR, WASHING- 
TON, D. C. 


Mr. Miter. Mr. Chairman, the Director is out of the city and will 
not be back until the end of the week. 

Senator Ma.toner. You are the Assistant Director? 

Mr. Mitter. I am the Assistant Director of the Bureau of Mines; 
yes, sir. 

Senator Matone. Will you express to the Director, Mr. Forbes, the 
committee’s appreciation of the assistance and cooperation that we have 
had from the Bureau of Mines? I am now expressing that apprecia- 
tion to you. We will try to hear from Mr. Forbes later at his 
convenience, 

Our procedure, as you noticed yesterday, was to start at the top 
and go right down through your organization to the individuals who 
are actually doing the basic and detailed work for you. I knew that 
was your wish. 

Mr. Mutter. That is correct. I am sure if the Director were here, 
he would repeat the statements that both the Secretary and Assistant 
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Secretary made yesterday, and I am sure he wou - want me to a 
them In fh ; absence: T] at the full facilities « » Burea u f Min 
are available to this committee to wh itever extent you ei: them 
order to get the information together that the committee needs. 
Senator Matone. You have already shown that cooperation, whicl 
has been very much appreciated. 
Now, Mr. Miller, if you have any general statement you woul 


like to: ke about the work of the Bureau, the committee w ll appre- 
ciate receiving it at this time. Following the testimony of the indi- 
vidual engineers who are actually working under you and have done 

di i ilK to ike 1 su iatlon— 





Senator MaLtonr. You may make any statement you desire to make. 
Mr. Miter. I have no general statement to make at this time. 
As you know, there have been a number of consultations between t 


taff of t committee and the Bureau in preparing the types of infor- 
n were needed. Much of that falls in the minerals field 
nade general supervisiol Mr. Zinner. Mr. Zinner her 
g with 1 t of s bra hiefs nd they ire prepared to 
troduce the mat l wl has be pl ed for this co1 ter 
If s agreeable with you ve are pre} ed t S t oul resentatlor 
ence of the ct tte 
Si or Martone. Mr. Miller, I pers ly have be Te’ ted 
work fora siderable } time It is rdly neces- 
s to say l my opinion t Burea f Mi has de out- 
at | ow k t} field wh S é i i (1OVe!T ¢ 
epal ent ‘| re LV of ours et 3 f have eel 
( mittees S i S ippointe o do a par 
t \ r denart! nt was tne ‘ Ct otf tft Tr illo! 
Mr. Mriiuer. Wi rtainly appre ed youl ipport, Senator 
( hiedieh Ss 2 OF : xt ve. Our 


situation that G f ore es find themselves not be oF 
t ft t g i particularly in the 

\ it bas ta wh 1 We ( o1lect. 
Senator Martone. If I might say at this time, Mr. Miller—and I 
1m counting on a couple of your outstandi1 5 men to give us the 
— t of their experience and advice—Mr. O] * Ralston and Mr. 
E]mer Persot —you were here yesterday and beast the instructions 
t] the Senate gave this committee. The committee s to determine 
the accessibility and availability of the strategic and critical minerals, 
materials, and fuels to the United States in time of war. for the 


aa ng economy, and for its security. 

Base don lor oe ence with your Bureau, it is my opinion that the 
new material called titanium was a result of the activities of your 
Bureau. In ou Hh mnnderson hearing we heard three of your people 
who are aut! walahes in the field. Apparently considerable work re- 
mains to be done on that material, but as a result of your work there 
is new tremendous interest in titanlun There may be a hearing 
set on the west coast to hear what the airpl: ine manufacturers ac tually 
believe the Aouad for titanium would be if it were available. 

Mr. Mriter. Yes, sir. 
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Senator Martone. We heard testimony from the head of Wright- 
terson Field at Dayton, Ohio, that instead of the present production 
e 7 or 8 tons of titanium per day, amounting to 2,500 or 2,600 tons 
year, if we had available the amount of material which could 


sec by the desigv ers of military and commerce! ul air I ift, from 
10 to 150,000 tons per year would probably be used. 


Mr. Miiier. It is an astonis o figure. 
Senator a Ir iber nina your man, Dr. John Koster, at 
Reno Laboratory a the Bure * Mines some years ago, in the 


thirties I believe, worked out aoe perfected the method of 
trolytic manganese. He was working with other branches of 
r Bureau. 

hese results have all marked proor 
mind followi ng throug rh ep pte 


United States might ae in the production of strategic a 
tical minerals and materials and fuels with proper incentive and as 
nd governmental ticki. “We also intend to ascert the self- 

ency of the We stern He mi spl iere, because the further we fo to 


n these materials the more difficult it will be to keep the sea 
S open. 


So it mav be that a 1-, 2-, or 3-vear program of resear h al d eX] yf rs 

n might be 1 ecessary to determine the self-sufficie y of t e Western 
Hen usphet ‘e fo r some of these more Sstrateg! materials. Lf t the hear- 

os determine that such a program Is necessary, I think the committee 

| mention it in their report 


Now, Mr. Zinner, will you identify yourself for the record. 


STATEMENT OF PAUL ZINNER, CHIEF, MINERALS DIVISION, 
BUREAU OF MINES, DEPARTMENT OF THE INTERIOR, WASHING- 
TON, D. C. 


Mr. ZINNER. Mr. Chairmai > My name 1s Paul Zinner. I am ( hief 
f the Minerals Division of the Bureau of Mines 


I would like to introduce at this time two charts. The first ap- 
ared orig ginally on page 179 of th a ‘als Positior paper, and the 
‘Ol nd ap} eared 1n the same paper on page LS5 } se have been 


0di fied ae sa up to ds ite In two W: ays. (See p- 45.) 

Senator Matone. First, I wonei d like to ask you, Mr. Zinner, whether 
ou are prepared this morn ifter you make a general statement, to 

ill the engineers in each eae icular field and area of minerals to com- 
lete the factual record of the production and acquisitiol of each of 
ese Materials either produced in the United States or brought into the 
United States from the Western Hemisphere, or from other foreign 
nations. 

Mr. Zinner. That is correct. With more than 70 commodities un- 
er consideration here, it is virtually impossible for one man to retain 
ill of the factual data. I must apologi ze for having so many people 
nvolved in this presentation, but this group represents the best con- 
centration of knowledge that we can make, in the fuels and metals 


ategories. 


1 Investigation of Natural Resources, hearings before a subcor ittee of the Committee 
on Publie Lands, U. S. Senate, 80th Cong., May 15, 16, and 20, 1947 
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With regard to these charts, they have been expanded to describe 
three areas, the first being the United States; the second representin, 
the United States, Canada, and Mexico; and the third the Western 
Hemisphere. There have been a number of commodities added to the 
list that appeared in the original paper and some other modifications, 

I would li ke toe xp |i in the second Cc she art. (See p. 45. ) 

Senator Martone. Which chart do you call the second ? 

Mr. Zinner. The one describing our mineral position—actual, im- 
pending, and potential. 

Senator Martone. No. 1 is the bar chart? 

Mr. Zrnner. That is right. On No. 2, you will notice that in each 
of the three areas we have commodities distributed in two columns, 
One represents the actual or impending position, and one the poten- 
tial. If you will refer to the Western Hemisphere under the potential 
column, you will notice that, disregarding economics and a number 
of other conditions, and assuming improvements in technology and 
the validity of inferred resources, this chart indicates that the only 
commodity that we would be completely dependent upon from for- 
eign sources—foreign to the Western Hemisphere—is industrial 
diamonds. 

I would like to caution that this is subject to a number of inter 
pretations, and that we can justify this chart only by a detailed ex- 
planation of each of the commodities concerned. The word “com- 
mercial” appearing here in quotations presented the same difficulty 
that it did in your original Mineral Position paper. The definition 
of a “commercial” reserve, in one instance, might not apply neces 
sarily to another commodity. I think the problem will be brought 
out as we proceed through these commodity discussions. 

Senator Martone. Let me ask you right there, Mr. Zinner, is not 
the word “commercial” used rather loose ly and a relative term, mean- 
ing this, that the use of the word “commercial” would be appropriate 
in a discussion of competition within the United States, where con- 
cerns competing with each other, pay the same wages and are con- 
fronted with the same standard of living? 

In other words, if we had zine from mines in Utah and Colorado, 
and zine from outside the United States imported and sold on the 
basis of our standard of living, then there would be direct competition 
between the mines involved. Each one of these mines would be consid- 
ered commercial only if it could be profitably operated by paying the 
same wages, costs of materials, industrial insurance, unemployment 
insurance, social security, and other employees’ benefits enjoyed by 
workmen in this country. That would be one definition of commercial. 

Another definition of “commercial” would be when we continue the 
direct competition from the lower wage countries to the United 
States. In that case, the United States mine would have to pay $12 
or $15 a day for labor, plus industrial insurance, unemployment 
insurance, and social security, and the American costs of material, 
and compete with a mine in Morocco, where wages are very low, prac- 
tically no such protection to the workers as industrial insurance, 
unemployment insurance, or social security. Then “commercial” 
takes on another meaning, does it not ? 

Mr. Zinner. Exactly. That is the very difficulty we have, and the 
reason why the word “commercial” appears in quotations on both of 
these sheets. 
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Probably the outstanding example that we have is the case of iron 
These sheets contemplate iron ore on the basis of past practice in 

e iron-mining industry, and their use of oe word “commercial.” 

It does not anticipate the iron formations which are, in fact, real re- 
yurces in this country like the low-grade sabosilbis and other iron- 
rmation materials, even though there will be something like 1 million 
sof marketable product derived from such sources this year. That 
trates the problem we encounter in trying to put resource data in 
tabular form. That is why I urge there be careful interpretation 

these charts. 

Senator Matonr. I think in the long run you would agree with 
this statement, that the policies adopted by Congress will eventually 
help you in a definition of the term “commercial.” In other words, 
our present practice is to bring in the foreign materials with 
practically no equalization of the disparity between our wage stand- 
ard as compared to foreign wages. Labor costs in Morocco are 
about 11 cents an hour, and $1.80 and $2 and $2.25 per hour in this 
country. While it might take 4 or 5 Arabs to make up for 1 good Irish- 
man in this country, you could pay the Moroccans and have $6 or $7 
left. You are confused by the term “commercial” because we are con- 
fused in our national policy; is that right? 

Mr. Zinner. I think it is correct to state that legislative action and 
administrative action that bears directly on the mineral industry will 
certainly have an effect on how we use the term “commercial.” 

Senator Martone. That is true, and you are going to be bound by 
the policies adopted, which we hope will be made within the next 6 
or 7 months. As a matter of fact, for 20 years has it not been a little 
hard to pin down a commercial cost ? 

Mr. Zinner. I think that is absolutely true. Again, in contemplat- 
ing this chart, we were concerned with the word “commercial” in re- 
lation to lead and zinc resources. It was difficult to decide if we should 
make our cutoff on the basis of properties that can be operated today 
under present prices, or (2) whether this should include blocked- out 
ore that was minable at one time and was not being mined at the 
moment, or (3) whether it should include ore that had never been 
mined, but was definitely measured or indicated. 

For the purpose of this presentation the estimated resources in- 
clude all of those categories in the case of lead and zinc. The same 
criteria have not been used in tabulating some of the other com- 
modities. 

Senator Matonr. Asa matter of fact, then, what you are trying to do 
in chart No. 1 is toshow us what the immediate situation happens to be? 

Mr. Zinner. This is based entirely on our present-day concept. 

Senator Matone. In other words, in our manufacture and pro- 
duction of titanium, we are getting the rutile ore from Australia 
when as a matter of fact, engineers are fully aware of the ample 
supply of the ilmenite ore in the United States and Canada which 
would take the ple ace of foreign rutile. 

Mr. Zinner. That is exactly true. That is the type of interpretation 
we have used in this second chart. 

Senator Martone. In other words, the second chart is an interpre- 
tation of the first to show what you really believe about the situation. 

Mr. Zrinner. That is right. In the second chart we anticipate 
eventual broad improvements in technology. We have I think good 
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reason to believe that. We have, for example, the case of quartz 

crystal, where technology has moved a commodity out of the critical 
category entirely into a satisfactory position. We have a number 
of other instances like that. Similarly, we have faith that tech- 
nology will, in many instances, permit the employment of low- -grade 
reserves that have never been mined or cannot conceivably be mined 
under present conditions. 

Senator Matonr. We know what those conditions are. They are 
in direct competition with the low-wage labor of the world. 

Mr. Zinner. That is right. 

Senator Matonr. And this has slowly been brought about during 
the last 20 years. We are not discussing now whether that is a proper 
thing or not. Maybe Congress will decide it is proper and should be 
continued. Maybe it will decide it is not. 

Not considering whether it is right or wrong, the United States 
yroducers have been in almost direct competition with the foreign 
Eee area producers, is that true? 

Mr. Zinner. I think in many of the metals that is absolutely true. 

Senator Martone. Chart No. 2 is based upon the combined experi- 
ence and technical knowledge of the Bureau of Mines of what could 
be done in this country and the Western Hemisphere. I say agai 
that while there have been over the last 20 years several very learned 
reports, I know of no report with any basic information on minerals— 
and these materials that are generally classed in the mineral field— 
which did not contain basic information furnished by your organiza- 
tion. This information was then interpreted to a large degree—and 
we will let the evidence decide when we bring these organizations in- 
backwards and a lot of the information and advice they received from 
your Department was ignored. 

Mr. Zinner. I think that is true, Mr. Chairman. The facts that 
we will present here today have been available to most or all people 
who have been writing reports of one kind or another. 

Senator Matone. But perhaps they ignored this basic data in draw- 
ing their conclusions. In other words, there has been a political factor 
involved in the conclusions made in these reports. Would you not 
say that is a conservative statement ? 

Mr. Zinner. I would not say always. 

Senator Martone. I did not mean always. But in the case of these 
scarce materials there has been a political factor, and that is, we should 
buy certain materials or a certain amount of money should be spent in 
certain countries for political purposes. That factor has been applied 
to the facts furnished by your Department which made the results 
and conclusions have little relation to the facts you supplied. 

Mr. Zinner. I think that is possible. 

Senator Matone. Do you not think it is true? 

Mr. Zinner. I think in many cases it probably is. I just would 
not know. 

Senator Matonr. Now, refer to your last column on your table 
No. 2. The reason I am skipping to that table is because the in- 
structions to our committee are to determine the availability of these 
materials to the United States in wartime. We will determine through 
experienced military strategists before we finish the transportation 
lines which can be kept open in wartime. But I would say to you 
that the advice the committee is getting unofficially in that the 
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transportation lines from the Western Hempishere to this country 
can be kept open in time of war if we are properly prepared. 
However, there is real doubt that we can keep any interocean trans- 
portation lines open in case of an all out war. : 

Let us discuss the column in chart 2, labeled Western Hemisphere 
mineral position, actual and impending, and based on present tech- 
nologic and economic conditions and commercial reserves. That is 
what you would consider a rather conservative viewpoint, I presume. 

Mr. Zinner. That is right. 

Senator Matone. That is a rather conservative estimate. 

Mr. Zinner. That is right. 

Senator Matonr. In that column, first without going into the list— 
it isa rather complete list all the way from anthracite and bituminous 
coal, aluminum ores, beryllium, all the way down to titanium, zir- 
conium, zine, nitrates, phosphate rock, sulfur—we have little reason 
to worry about the availability of all these materials in the Western 
Hemisphere. Asa matter of fact, from your list we can become self- 
sufficient if we have an effective program. 

Mr. Zinner. That is right. ‘The program is most important, too. 
In that same column we have advanced technologic development on 
some commodities but it should not be inferred that this has been 
developed into a going concern. Some of this technology has not 
been proven or been reflected into production as yet. We know the 
technology and the resources, but we have no industry. 

Senator Matone. In other words, let us see if your idea corresponds 
to the chairman’s views. ‘The best assurance of an ample supply of 
such minerals and materials in time of war is a going-concern industry. 

Mr. Zinner. That is the idea. 

Senator Matone. And the opinion of the Mining Bureau and its 
officials is that if proper attention is paid to the situation a going- 
concern industry can establish virtual self-sufficiency for a long time. 

Mr. Zrnner. That is correct. 

Senator Matone. Now, we go to the list marked as list B. Right at 
that point, I am going to ask the reporter to copy the entire list under 
item A in chart 2. 

(The list is as follows :) 


WESTERN HEMISPHERE 


ACTUAL OR IMPENDING 


(Based on present technologie and economic conditions and on “commercisl 
reserves ) 

A. Virtual self-sufficiency assured for a long time 

Anthracite, bituminous coal and lignite, helium, natural gas, petroleum, 
aluminum ores, antimony, arsenic, beryllium, bismuth, cadmium, copper, gallium, 
gold, indium, iron ore, lead, magnesium, molybdenum, nickel, platinum metals, 
rare earth metals, selenium, silver, tellurium, thallium, titanium (ilmenite), 
zinc, zirconium, barite, boron minerals, bromine, lithium (spodumene), nitrates, 
phosphate rock, potash, quartz crystal (radio grade), salt, steatite tale (for 
grinding), sulfur. 


Senator Matone. B describes commodities where there is complete 
or virtual dependence on foreign sources. I will ask the reporter 
to insert that at this point. 
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(The list is as follows:) 

WESTERN HEMISPHERE 
ACTUAL AND IMPENDING 
B. Complete or virtual dependence on foreign sources 

1. Small or remote expectation of improving position through discovery : Chro 
mite, corundum, diamonds (industrial), graphite (strategic), jewel bearings, 
kyanite (strategic), steatite tale (block). 

3. Good expectation of improving position through synthesis: Corundum, 
kyanite (strategic), steatite tale (block), diamonds (industrial). 

Senator Martone. That is a complete list of minerals and materials 
that we are now in part or in whole dependent on foreign sources; that 
is, sources outside of the Western Hemisphere. 

Mr. Zinner. That is correct. 

Senator Matone. Now, under No. 3, still under B, “Good expecta- 
tion of improving position through synthesis.” 

You mean by that synthetic material that will do the work of the 
minerals and materials which are scarce ? 

Mr. Zrinner. Exactly. It might be one of two things. It might 
actually be synthesis of this commodity resulting from putting the 
exact elements of the natural substance, or it may be a group of ele- 
ments assembled in a product that has similar properties to the natural 
substance. 

Senator Matone. In other words, a substitute. 

Mr. Zinner. Either one, that is right. 

Senator Matone. It might be a synthesis or it might be a substitute. 

Mr. Zinner. That is correct. 

Senator Marone. I will ask that No. 3 under B be copied into the 
record. 

Under C, “Partial dependence on foreign sources, actual or impend- 
ing; 1. Good expectation of improving position through discovery,” 
that includes cobalt, columbium-tantalum, manganese, mercury, tin, 
titanium through rutile, and, of course, through ilmenite ore, tungsten, 
asbestos, fluorspar, iodine, mica, and other materials. I will ask the 
reporter to include this list at this point in the record. 

(The list is as follows:) 


WESTERN HEMISPHERE 
ACTUAL AND IMPENDING 


C. Partial dependence on foreign sources, actual or impending 

1. Good expectation of improving position through discovery : Cesium-rubidium, 
cobalt, columbium-tantalum, germanium, manganese, mercury, tin, titanium (ru- 
tile), tungsten, asbestos, fluorspar, iodine, mica (strategic), strontium minerals. 

Mr. Zinner. You brought up ilmenite. I would like to point out 
that it is listed here under A. “Virtual self-sufficiency.” This is 
a rather important division because, as you know, the titanium pro- 
cesses at the present time are geared largely to rutile. 

Senator Matone. But they can very easily use the ilmenite ore. 

Mr. Zinner. That is a subject of technologic research at the present 
time. 

Senator Matonr. It was testified I think at our hearing in Hender- 
son that the ilmenite ore could be substituted without any great hard- 
ship if they were assured of the supply. 

Mr. Zinner. Of course, there is an added cost in using ilmenite over 
rutile under present processes. We have faith that improvements in 
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existing processes or development of new processes will permit com- 
plete substitution. 

Senator Matone. In your last column No. 6, the “Western Hemis- 
here, potential, if technologie and economic na inges permit use of 
known submargin resources,” there is shown a most complete list. 
The same list under A, “Virtual self-sufficiency” under the “Poten- 
tial” heading, is simply our enlarged list A, “Actual and impending”; 
is that true ¢ 

Mr. Zinner. Parts of B and C in the “Actual and impending” list 
have moved over now to the “Potential” list. 

Senator Martone. Yes. Now, with respect to the list A, “Virtual 
self-sufficiency” under “Potential” heading, if a proper program of 
production is adopted and under proper principles, you have little 
doubt that the Western Hemisphere would be virtually self-sufficient 
in production of minerals listed there. 

Mr. Zinner. With the exception of the commodities that are under 
B and C in the “Potential” column. 

Senator Matonr. Yes. I am moving on to that. I will ask the re- 
porter at this time to include under “Western He ‘misphere potential” 
under A, “Virtual self-sufficiency,” the complete list. 

(The list 3 is as follows:) 


WESTERN HEMISPHERE 
POTENTIAL 


(If technologic and economic changes permit use of known submarginal 
resources ) 
A. Virtual self-sufficiency 

Anthracite, bituminous coal and lignite, helium, natural gas, petroleum, 
aluminum ores, antimony, arsenic, beryllium, bismuth, cadmium, cesium- 
rubidium, copper, gallium, germanium, gold, indium, iron ore, lead, magnesium, 
manganese, mercury, molybdenum, nickel, platinum metals, rare earth metals, 
selenium, silver, tellurium, thallium, titanium (ilmenite), titanium (rutile) 
zinc, zirconium, barite, boron minerals, bromine, corundum, fluorspar, graphite 
(strategic) iodine, jewel bearings, kyanite (strategic), lithium (spodumene), 
mica (strategic), nitrates, phosphate rock, potash, quartz crystal (radio grade), 
salt, steatite tale (for grinding), steatite tale (block), strontium minerals, sulfur. 

Senator Martone. Now, under the “Potential” heading, moving to 
B, “Complete or virtual dependence on foreign sources,” I find there 
one commodity, industrial diamonds. Would you give us some idea 
of how that might be handled ? 

Mr. Zrnner. Yes. The possibility of synthesizing industrial dia- 
monds simply has not appeared to us yet. However, there is some 
possibility of developing hard materials that will do the same work. 
Also, there is some latitude for conserving our use of industrial dia- 
monds or at least cut down the demand. But on the basis of the 
present definition of industrial diamond end use, the commodity still 
remains inthiscolumn. This does not infer, of course, that we cannot 
improve the situation by either discovering how to synthesize dia- 
monds or by developing a material that will do most of the work that 
these industrial diamonds will do. 

Senator Martone. What approaches have you made already and 
what materials approach the hardness of diamonds? 

Mr. ZINNER. W e have a relatively small program going on in two 
spots on this subject. 

Senator Martone. This is laboratory work? 
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Mr. Zinner. Basic laboratory work. 

Senator Martone. Just the same as you did in titanium and elec- 
trolytic manganese until you had perfected this process ? 

Mr. Zinner. Exactly. 

Senator Martone. What is the status generally speaking of this 
program ¢ 

Mr. Zinner. It is very small. 

Senator Matone. It is encouraging? 

Mr. Zinner. Yes. We would not be working on it if we did not 
have some faith in it. 

Senator Matone. Yesterday somebody called the Korean war an 
incident. It has been called a — action and everything else. I was 
only in the First World War, but when they start to shoot men indis- 
criminately they should call it a war. In my opinion, if we have an- 
other war it will be the fourth. There are headlines every day that 
certain nations are becoming more dangerous all the time. Would you 
say that we should enlarge the capacity for the laboratory work in 
this industrial diamond field? Might important results be obtained 
by so doing ¢ 

Mr. Zinner. I would rather not refer to it as the industrial dia- 
mond program, but I think the whole program on hard materials 
might very well be expanded. I say that for the simple reason that 
there are a number of important byproducts to this program involv- 
ing the investigation of refractories and hard materials that are going 
into jet engines and other machines. These can be developed along 
this path in developing harder and more abrasive material. 

Senator Matone. Would you say from your background of experi- 
ence, which we all know to be considerable in the entire field of min- 
erals, that youc ould look forwar d with considerable hope of produci ing 
a material which might either displace or could be used in place of 
industrial diamonds if given a free hand in this field ? 

Mr. Zinner. I think there is hope. I do not know the answer to it 
at the moment. I wish I did. I think we never will know unless we 
have continuous research programs in that field. 

Senator MaLone. You would say then it is worth the effort. 

Mr. Zinner. Yes, sir; very much so, 

Senator Matone. Being in the engineering business for 30 years, 
I know how conservative an engineer is when he is pape: for his 
answers. You, being an expert in this field, are responsible. 

Will you tell us something about this industrial diamond problem 
with respect to the matter of weight and transportation facilities? 
Suppose we never did supplant the industrial diamonds, could we not 
transport whatever is necessary by planes? 

Mr. Zinner. That is right. With your permission, when we get 
into this field I think the proper commodity man can give you better 
answers than I on that subject. 

Senator Martone. But it does come into the category of very little 
tonnage. 

Mr. Zrinner. That is right. 

Senator Matone. One plane, if it was loaded with industrial dia- 
monds, would take care of our needs for quite a little while. 

Mr. Zinner. That is correct. It is a very easy commodity to stock- 
pile, too. 
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Senator Matonr. Now, passing on to heading C under “Western 
Hemisphere—Potential—C. Partial Dependence on Foreign Sources.” 

der that we find chromite, cobalt, columbium, tantalum, tin, tung- 
sten, asbestos. We finally come down to a very reasonable list. 

Did we not become almost self-sufficient in the production of chro- 
mite at one time during World War II? 

Mr. Zinner. First, 1 would like to qualify this word “partial.” 
We have made no indication here whether partial represents 1 percent 
or 100 percent. Furthermore, we know very little, in this area of 
ferroalloy materials, about the degree of substitutability between the 
commodities. It was with some hesitation that we included any of 
these materials in this list. Current use and current knowledge have 
probably been given too much weight in this selection. The possi- 

lity of improving the degree of “partial” dependence in some com- 
modities is very good. Asbestos, for example. There is some hope 
of complete synthesizing asbestos. 

Senator Matone. In other words, a synthetic product would replace 
t entirely in case of an emergency. 

Mr. ZinNneER. It is quite possible. 

Senator Ma.one. This is a conservative list ? 

Mr. ZinNerR. Yes. 

Senator Matone. It is a very small list, too, is it not? 

Mr. ZinneER. That is correct. 

Senator Matong. The chairman of this committee was special con- 

ultant to the Military Affairs Committee during World War II, and 
we examined chromite very closely. Chromite mined in this country 
is generally low grade; that is true, is it not? 

Mr. Zrnyer. I think an important problem in employing domestic 
chromite—and again I may stand corrected when the expert describes 
this subject—has ‘been the ratio between iron and chromium in domes- 
tic ores. We have some reason to believe that the industry use pattern 
involving chromium might be corrected. Maybe we can learn how 
to use our domestic product regardless of current specifications. It 
is quite possible that some of our domestic sources which we have 
not considered as ores might very well be the commercial ores of the 
future, and be in great demand. I think much of our difficulty has 
hinged on the specifications for commercial chromite. I am not 
sure that the specifications have much in common with end use at 
the moment. 

Senator Martone. I do know something about chromite unless the 
situation has changed in recent years. I have not personally investi- 
cated it since World War II. Specifications of 45 to 47 percent were 
issued which, of course, eliminated much of the domestic production. 

Mr. Zrinner. There were specifications on the chrome-iron ratio 
also. 

Senator Martone. That is correct. Before we leave this mineral 
for the expert who will testify later, and producers of chromite 
whom we will hear tomorrow, I found that the Rustless Iron & Steel 
Corp., of Baltimore, the largest producer of stainless steel, had 
process where instead of making a special product out of high-grade 
chromite, this producer could use a low-grade chromite, as low as 
30 percent, direct into the furnace regardless of the iron content. 

Mr. Zrnner. That is absolutely right. That is the ve ry thing that 
causes us to question the specifications on some of these ores when we 
relate them to ultimate resources. I think you could say the same 
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thing with iron ore, After all, the specifications are simply set up on 
past practices and, of course, on economics. 

Senator Matone. In other words, what you are trying to tell us is 
that you have based this list in part at least on present specifications, 
regardless of whether they are right or wrong, and you think in many 
cases the specifications could be changed to use domestic ores or ores 
produced in the western hemisphere? 

Mr. Zrnner. Yes. Again this is one of the problems that bothers 
us in interpreting this word “commercial.” 

Senator Matone. That is true. Is it not a fact that your electro- 
lytic manganese could be used in place of ferromanganese if of neces- 
sity they had to convert to its use? In like manner instead of ferro- 
chrome made from very high-grade chrome, 45 or 47 percent, which 
must be imported in most cases, low-grade chromite could be used di- 
rect in the furnace. While the use of chromite or manganese of lower 
grade might require a conversion to a certain extent in industry, can 
it be done without any great hardship? 

Mr. Zrnner. In the case of manganese it does not even require a 
conversion. I think we proved that. We made electrolytic manganese 
from ores as low as 15 percent manganese. 

Senator Matone. Chemically pure manganese? 

Mr. Zinner. Manganese metal. 

Senator Matone. Metallic manganese. 

Mr. ZINNER. Yes. 

Senator Martone. 99.99 percent or some fantastic purity. 

Mr. Zinner. That is correct. Then we took this metal to the in- 
dustry and they substituted it for ferro manganese by introducing it 
into the bath in a simple fashion. In each case we showed that it 
could be satisfactorily used if available in adequate quantities and at a 
suitable price. This is a matter of record. We have this information 
describing the experience with industry in the use of electrolytic man- 
ganese published. 

Senator Matonr. We will probably hear later in expressive words 
what some producers think of the specifications laid down by certain 
bureau officials. I have heard it expressed so many times in my own 
private engineering affairs, that those so-and-so officials laid down 
specifications which domestic commercial producers cannot meet. I 
would not say that they do it deliberately. I think they do it through 
ignorance. 

Mr. Zinner. I think it is often habit built up in the industry. 

Senator Martone. When we call in a lot of college professors to head 
commissions, and they have no firsthand knowledge of the industry, 
they simply set up the specifications based on customary use which 
automatically cuts out certain domestic production. Is that about 
right? 

Mr. Zrnner. I think that is probably true in a good many of these 
cases. 

Senator Martone. So what we are trying to do in this committee 
is to determine if there is an all-out war, what can be produced in 
the United States and the Western Hemisphere where the lines of 
transportation can be kept open. I think your testimony is very 
important in that, regard. 

Certain articles in the newspapers make me angry. For example, 
in this morning’s Wall Street Journal there is a headline that molyb- 
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MIMERAL POS ITIONS—ACTUAL, IMPENDING, AMD POTENTIAL 


(Based on “commercial” reserves, outlook for noteworthy discovery, ami the possibility that known submarginal resources can be made avails 


Ly P-SUFFICIENCY 


i 


ACTUAL AND DMPEND ING | 


(Based on present technologic and economic con- 
ditions and on “commercial” reserves) 


POTENTIAL 


(If technologic and economic changes permit use of 
known submarginal resources 


ACTUAL AND IMPENDING POTENT LAL 
Based on present technologic 
itions and on "commercial" 


and economic 
reserves) 


con- If technologie and economic 


known submarginal resources 


VIRTUAL SELF-SUFPICIEANCY ASSURED FOR A LONG TIME: 4. VIRTUAL SELF-SUFFICIENCY: Ae I AL SELF.SUFFIC Y ASSURED FOR A LOMG TIM: A. VIRTUAL SELF.SUFFICIEN 


Anthracite 
Bituminous coal 
ami lignite 
Helius 
Matural gas 
etrcleum 


Boron minerals 
Bromine | 
Lithium (spodumene )| 
Nitrates | 
Phosphate rock 
Potash 

Salt 
teatite talc 

(for grinding) 

Sulfur 


Arsenic 
Gallium 
Indium 
Magnesium 
Molybdenum 
Tellurium 
Thalliua 
Titanium 
(ilmenite) 
Zirconium 


COMPLETE OR VIRTUAL DEPENDENCE ON FOREIGN SOURCES: 


1. Small or remote expectation of improving position 


through discovery: 


2. Good expectation of improving position through 


discovery: 


3. Good expectation of improving position through 


synthesis: 


PARTIAL DEPENDENCE ON FOREIGN SOURCES, ACTUAL OR 


IMPEND IW): 


1. Good expectation of improving position through 


discovery: 


Asbestos 
Corunium 
Diamonds 
(industrial) 
Graphite 
(strategic) 
Jewel bearings | 
Kyanite (strategic)| 
Mica (strategic) | 
Quarts crystal 
(radio grade) 
Steatite tale 
(block) 


Beryllium 
Chromite 
Manganese 
Wickel 

Platinus metals 
Tin 


Columbius-Tantalum Strontium minerals 


Corundum 
Kyanite (strategic) 
Mica (otrategies | 
Quarts orystal } 
(radio grade) 
Steatite tale 
(block) 


Cadmium 
Cobalt 
Copper 
Germnige 
Gold 

Tron ore 
Lead 


Barite 
Fluorspar 
Todine 


Mercury 

Rare earth metals 
Selenium 

Silver 

Tungsten 

Zine 





2. Little hope of improving position through discovery 


Aluminum ore 
Antimony 

Bismuth 
Cesium-Rubidium 
Titanium (rutile) 


j 
;c. 


Anthracite 
Bituminous coal 
and lignite 

Helium 
Natural gas 
Petroleum 


LETE OR VIRTUAL DEPENDENCE ON FOREIGN 


Barite 
Boron minerals 
Bromine 
corundum 
Graphite 
strategic) 
Iodine 
Jewel bear ings 
Kyanite (strategic 
Lithium (spodumene 
Nitrates 
Phosphate rock 
Potash 
Quarts crystal 
radio grade 
alt 
teatite talc 
for grinding 
Steatite tale 
(block) 
Strontium minerals 
Sulfur 


Aluminum ores 
Arsenic 
Beryllium 
Gallium 
Germanium 
Indium 
Iron ore 
Magnesium 
Manganese 
Molybdenum 
Rare earth metals 
elenium 
Tellurium 
Thallius 
Titanium 
(ilmenite 
Titanium (rutile 
Zirconium 


SOURCES : 


Nickel 
Platinum metals 
Tin 


PARTIAL DEPENDENCE ON FOREIGN SOURCES: 


Antimony 
Bismuth 

Cadmium 
Cesium-Rubidium 
Chromite 

Cobalt 
Columbius-Tantalus 
Copper 

Geld 

Lead 

Mercury 

Silver 

Tungsten 


Zine 


Fluorspar 
Mica (strategic) 





nthracite 

Situminous coal 
and lignite 

Jelium 

Satural gas 
etroleum 


COMPLETE 


1, Smal I 
hrough 


remote 
discovery: 


Good expectatio 
discovery: 


3. Good expectatio 
synthesis: 


PARTIAL 
IMPENDING: 


1. Good expectatio: 
discovery: 


2. Little hope of 


VIRTUAL DE 


DEPENDENCE 


Barite 

Boron minerals 

Bromine 

Lithium 

Bitrates 

Phosphate rock 

Potash 

salt 

teatite tale 
(for grinding) 


sulfur 


(spodumene 


Titanius 
ilmenite 

éinc 

<irconium 


ENDENCE O8 POREIGN 


expectation of improving position 


Corundum 
Diamonds 
(industrial) 
iraphite 
(strategic) 
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denum might be a substitute for that very scarce material, tungsten. 
Of course there is more tungsten in the United States than you can 
use in the next 100 years if domestic producers could pay the same 
wages as are paid in southern China or in the Far East, where they 
pay practically no wages. However, we are dependent for tungsten 
on Spain, Portugal, and the Far East. 

[ will not say any more about tungsten, but I will say that the 
articles I read about it show utter ignorance of the facts. It is not 
confined to tungsten. 

On this chart you have tin listed as a mineral for which we are 
partially dependent on foreign sources. You are entirely correct. 
Where does the tin in Bolivia go now ? 

Mr. Zinner. I understand much of it goes to Great Britain. 

Senator Matone. And then comes back here to the principal market. 

Mr. Zinner. I think that is correct. 

Senator Matone. It crosses the ocean twice. So the tin cartel now 
has tin in the Western Hemisphere going to England to be refined 
and then to a large extent coming back here. The cartel also controls 
tin produced in the Malayan States. Therefore, the tin industry, as 
a whole, is controlled by the cartel. 

Mr. Zrnner. I should say so. 

Senator Martone. For 20 years, an engineer working for the Gov- 
ernment was taking his life in his hands to suggest a change. Is that 
not about right ? Tam speaking about his employment life, I will say. 

Mr. Zinner. I think that is true. 

Senator Martone. We hope it is changed now. We have an expert 
in tin? 

Mr. Zrnner. That is right. 

Senator Matong. I will not go any further into tin at this moment. 

I think, Mr. Zinner , you have made a fine witness. What is your 
preference in calling Your own experts in the particular groups of 
these strategic and critical minerals and materials? 

Mr. Zinner. Mr. Melcher would be the first in the ferrous field to 
be followed by Mr. Johnson in the base metals field. 

Senator Matone. That is enough at this time. Unless you have a 
further statement you would like to make, you may call Mr. Melcher. 

Mr. Zrnner. I would like to reserve the position, if I may, to sup- 
plement the statements that the commodity people make. 

Senator Matong. Speaking as the chairman of the committee, I 
will very much appreciate it if you would do just that to round out 
the testimony. 

Mr. Zinner. Thank you. 

Senator Martone. At this point in the record we will insert the two 
charts we have been discussing, and a chart entitled “Percentage Dis- 
tribution, by Countries and Geographic Areas, of World Production 
of Selected Critical Metals and Minerals in 1952.” 

(The charts are herewith inserted. ) 


FERROUS AND FERROALLOY METALS 


Senator Matone. Mr. Melcher, will you come forward, please. 
I want to say for the benefit of the record that I consider the testi- 
mony we are now about to receive on each of these groups of minerals 
39888—53—pt. 14 
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is the most important that has been received by any congressional 
committee in my experience in the Senate, and as far as I can remem- 
ber, in my observation of congressional committees, as these witnesses 
are all experts in their respective fields. Mr. Melcher, will you identify 
yourself for the purpose of the record ? 


STATEMENT OF NORWOOD B. MELCHER, CHIEF, FERROUS METALS 
AND ALLOYS BRANCH, BUREAU OF MINES 


Mr. Metcner. I am Norwood B. Melcher, Chief, Ferrous Metals 
and Alloys Branch, Bureau of Mines. 

Senator Martone. Mr. Melcher, have you ever appeared before any 
congressional committee ? 

Mr. Me.cuer. No, Mr. Chairman; this is a new experience for me. 

Senator Matone. It took another engineer to dig you out; is that it ? 

Mr. Metcuer. It could be. 

Senator Martone. I have known about you for a long time. You 
are familiar generally with the objectives of the committee to deter 
mine the availability of these strategic and critical minerals and 
materials and fuels to United States in time of war and for the expand- 
ing economy of the United States. 

Mr. Metcuer. I believe so; yes. 

Senator Matonr. Will you proceed with your statement ? 

Mr. Metcner. Mr. Chairman, I have a brief prepared statement, 
if I may make it. 

Senator Martone. Go right ahead. 

Mr. Metcuer. I am here to discuss iron and the ferroalloy metals. 
The latter group includes chromium, cobalt, manganese, molybdenum, 
nickel, tungsten, and vanadium. Of all these metals the United States 
is self-sufficient only in molybdenum and vanadium. Potentially the 
United States has reserves of iron and manganese that are sufficient 
to meet high level consumption rates, providing metallurgical proc- 
esses are developed which will permit the use of low-grade materials. 

This country could conceivably become self-sufficient in cobalt to 
meet modest peacetime requirements. For levels of high consumption, 
however, reserves even in the Western Hemisphere are not of adequate 
grade or quantity to permit production sufficient to meet our needs in 
the foreseeable future. This metal as well as chromium and tungsten 
comprise the three materials in the ferrous group for which at least 
partial dependence on foreign sources outside the hemisphere will be 
required to meet emergency needs. 

Each of the ferrous metals has problems relating to supplies for 
the United States, and I would like to discuss briefly these commodities 
one by one. 

IRON ORE 


A basic problem with respect to iron-ore supply concerns the mag- 
nitude of requirements and prospective dependence upon nondomestic 
sources for as much as 35 percent of the total supply by 1970. Inas- 
much as consideration must be given to costs in terms of manpower 
and equipment, even in emergency situations, it appears that this 
dependence is necessary until technology and economic conditions 
permit utilization of the lower grade domestic ores. 

Senator Martone. You are speaking now of the economic balance of 
costs which in an emergency might not be much of a factor. 


PoE 
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Mr. Metcuer. Plus the technologic problems that we are work- 

yr On. 

Senator Martone. Go right ahead. 

Mr. Metcuer. Fortunately, a large proportion of the expected im- 
ports will come from Canada and most of the remainder from Vene- 
mela. Adequate exploitation of our low-grade deposits is dependent 

pon field and laboratory investigations which will require a substan- 

tial period of years. 

Senator Matone. I do not want to interrupt your trend of thought, 
Mr. Melcher, but if it develops that the lines of transportation can 
b ‘ba open in the Western Hemisphere, it is not too important 

r our national defense whether we get the ore in Canada, United 
States, Venezuela, or any other South American nation. 

Mr. Metcner. That is right. The tonnage obtained from over- 
seas could probably be replaced by expanded production in this 

misphere. 

Senator Martone. In other words, we have no fear of our supply. 
We would be bolstering our economic structure if through laboratory 
experiments and investigation we did become more self-sufficient in 
the United States proper. 

Mr. Metcuer. That is right. 

Senator Martone. Go ahead. 

Mr. Metcuer. The time element will depend on the degree of effort 
expended. If we are to minimize dependency on foreign sources 
during the next 20 years, and if we are to be prepared for the time 
when Canada and Venezuela can no longer supply needed tonnages, 
an organized program of technologic investigation should be instituted 

. immediately. 
} In contrast to iron ore, chromite is a material upon which the 
) Western Hemisphere must rely on large imports from other sources. 
Senator Maronr. Before you leave iron ore, is an investigation 
going on now in Brazil for iron ore? 
Mr. Metcner. There are large reserves of iron ore in Brazil; that 
) is right. 


' Senator Martone. Are there companies now organized and investi- 
gating these supplies? 

) Mr. Mevcuer. Yes, but not on too active a basis. 

) Senator Martone. If a normal investigation such as is generally 
: conducted through the United States Geological Survey, were insti- 
gated by your Departme nt, what ore reserves might be found in the 


Western Hemisphere? 

Mr. Metcuer. There are large reserves of iron ore of various grades 
and several sources. Transportation is the big problem to developing 
them. 

Senator Martone. Your idea is that through laboratory work the 
lower-grade reserves in the United States could be used to bolster 
our own economy. But as far as national defense is concerned, while 
the transportation from South American nations and even from Can- 
: ada would add to the cost of the ore, it would not retard our national 
defense if those lines of transportation could be kept open in time 


3 ' of war. 
3 4 Mr. Metcuer. No, that is right. 

: Senator Matonr. That is the fundamental factor. 
f i Mr. Metcuer. Yes, sir. 


Senator Matoner. Continue, please. 
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CHROMITE 


Mr. Metcuer. The Western Hemisphere consumes more than one- 
third of the current world production of 314 million short tons per 
year. 

Senator Martone. That is chromite. 

Mr. Mevcuer. And it produces less than 3 percent. If it were pos- 
sible to satisfy all Western Hemisphere chromite requirements from 
currently commercial reserves, including commercially acceptable 
ores, that is by industry, mined at subsidy prices, the reserves would 
be depleted in 1 year. 

Senator Matonr. You are talking now about the known reserves, 

Mr. Mevcuer. Yes, sir; known commercial reserves. 

Senator Matone. You heard Mr. Zinner discuss the word “com- 
mercial.” What foreign nations are chief sources of the various grades 
of chromite? 

Mr. Me.cner. There are three grades of chromite. The metal- 
lurgical, refractory, and chemical grades. Turkey and Southern 
Rhodesia are the main sources of metallurgical, South Africa is our 
main source of chemical, and the Philippines the main source of 
refractory grade. 

Senator Matone. The existence of chromite deposits of lower grade 
in Oregon and Montana is well known. A mill costing $25 million 
was built in Montana, but immediately after the war and before 
anybody could turn around, some great organization authorizes its 
destruction. Perhaps the true facts will never be known, but have 
they completed the new mill for Montana chrome? 

Mr. Mevcuer. They are now in production. I think they are still 
doing some work on the mill. 

Senator Matonr. What is the capacity ? 

Mr. Mevcuer. The capacity is to produce, as I recall, 100,000 tons 
of concentrates per year, treating 1,000 tons of ore a day. 

Senator Martone. A thousand tons of ore per day ? 

Mr. Mevcuer. 1,000 tons mill. 

Senator Matonr. The mill treats low-grade ore? 

Mr. Mevcuerr. That is right. 

Senator Martone. You get 100,000 tons of concentrate per year ? 

Mr. Metcuer. Yes, sir. 

Senator Matone. What would be the percentage ? 

Mr. Metcuer. Well, they will run 36 to 38 percent of chrome oxide. 

Senator Matonr. What grade? You say there are three grades of 
chromite. In which category is this chrome in Montana? 

Mr. Metcuer. The main use would be metallurgical. We in the 
Bureau are doing research in all three categories on the possible use 
of these materials for refractory and chemical. We had very little 
luck with substituting it for chemical uses. 

Senator Martone. So far. 

Mr. Mevcuer. That is right. 

Senator Matonr. But you have hopes? 

Mr. Mexcuer. We have not given up yet. 

Senator Matone. You are an expert in this chrome field, and I am 
not an expert, but I have observed a lot of chromite mining in the 
States containing these known deposits. What are the types of de- 
posits in which this material is found ? 
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Mr. Mexcuer. In this country in general there are two different 
es. Chromite is found associated with serpentine. It exists in 
) categories, the large vein material, and what we call kidney or pod 
deposits. Those are frequently of higher grade than the larger vein 
type deposits. 
‘Senator Martone. Let me ask you this question, Mr. Melcher. If 
ese kidneys or pods are not found isolated, would there be any 
nection between one pod or another, except that you would know 
hat nee are in a chrome area? 
. Mevcuer. That is frequently the case. 

Senator Martone. There is no reason why you should find another 
kidney except you nearly always do if you keep developing. 

Mr. Metcurr. That is about the case historically. 

Senator Matonr. In other words, in my work with the Senate Mili- 
tary Affairs Committee, and I was also consultant to the Secretary 
of War during World War II, I studied this chrome production, and 

ere was more chromite in reserves at the end of the war than there 
was at the beginning, because it had become profitable to mine during 
the war. 

Mr. Metcuer. It is largely related to the rate of production pos- 
sible from that type of deposit. It is difficult to project future dis- 
coveries, except on the historical rate in the past. 

Senator Martone. In other words, there will be no new discoveries 
at all unless it is profitable to mine it ? 

Mr. Metcuer. That is certainly reasonable. 

Senator Matone. It comes to the same basic problem you heard out- 
lined by the Assistant Secretary of the Interior yesterday, if it is a 
profitable venture when you are only competing with your own stand- 
ard of living wages and domestic cost of material, then you are in 
business. If you are made to compete with the lower-cost labor coun- 
tries on an even basis, you are out of business. Is that about the way 
it runs ? 

Mr. Metcuer. In chromite it is certainly true. It requires a sub- 
stantial price. 

Senator Martone. Yes. For example, the chairman of this com- 
mittee, at this very table, provided for the extension of the purchase 
of chromite for 2 years, simply because there was no way of evening 
the competition between American producers, and we will say South 
African producers. They pay what we would call no wages at all 
maybe 50 cents a day up to $2aday. The standard-of-living wages 
are $12 to $15 a day for labor in this country. Therefore miners are 
never in business unless the Congress sees fit to establish a purchase 
program which will allow them to pay the standard-of-living wages 
in this country, or unless some principle is established, as your Assist- 
ant Secretary of Interior described yesterday, of direct subsidies, or 
quotas which will not allow the competitive product to come in to 
compete with our production, or unless a duty such as the Constitution 
provides is levied by Congress. The chairman does not believe in the 
special-bill method, but in order to enable domestic chromite producers 
to stay in business, he was forced to employ this method in the past. 
In other words, unless one of these methods is put into operation, our 
mines are out of business. Is that correct? 

Mr. Metcuer. That is right. The reserves classified as commercial 
in the case of chrome are based on the price at the purchase depot. 
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Senator Matone. What is the price now under what might be called 
the Malone bill ? 

Mr. Mevcuer. That is $115 per ton. 

Senator Martone. And they are in business now ? 

Mr. Mevcuer. They are in business. 

Senator Martone. But they are only in business for a couple of 
years. 

Mr. Metcuer. Until 1957. 

Senator Manone. Say 3 or 4 years. But under those special condi- 
tions which are always subject to a congressional act or the decision 
of some bureau official who may not know a pound of chrome from a 
bale of hay, will private investors go into the business to the extent 
they would if a long-range principle was laid down? 

Mr. Me.cuer. They certainly will not make long-range investments 
on that basis. 

Senator Marone. In the mining business, knowing it as you do, and 
I know you do know it, is it not a long-range industry 4 

Mr. Metcner. That is the historical pattern. 

Senator Martone. In other words, if you and I are correct in de- 
scribing deposits of chromite as pods or kidneys with no connection 
with each other except that the area is a known chromite area, there is 
no reason why you should find another pod or kidney except you know 
you always have when you kept digging. 

Mr. Metcuer. Within limits; yes. 

Senator Maronr. Within limits of the known area, but you cannot 
drill and determine these pods and kidneys for an entire area. 

Mr. Meucner. It is very difficult and uneconomic. 

Senator Matone. Do you not have to depend on the miners? I have 
described a miner’s life as a disease. These old miners will not do 
anything else. I remember during World War II somebody had the 
idea that if they stopped gold mining all those gold miners would be 
available for the mining of chromite. You are familiar with the fact 
that none of them did mine anything else. 

Mr. Metcner. That is right. 

Senator Martone. So when you shut a chromite mine, a chromite 
miner does not go to mining tungsten. He does not know anything 
about it. 

Mr. Metcner. We have some miners that are quite versatile. 

Senator Matonr. Is it not a fact generally speaking that zine and 
lead miners, and tungsten miners, and chromite miners, and gold 
miners, have spent their lives or a good part of it in their particular 
field, and they do not go anyplaceelse? Is that right? 

Mr. Meucuer. Yes. 

Senator Martone. It seems to me to be similar to the solution sug- 
gested when steel was so scarce during World War II. Somebody in- 
quired whether it would not be feasible to save steel by taking the 
shoes off the horses at night. 

Mr. Metcner. When they do not need them. 

Senator Matonr. And put them back on in the morning and save 
the night wear and tear on the steel. Isn’t it about the same kind 
of request, as a request for a miner to move to another mineral in 
which he is not experienced ¢ 

Mr. Metcuer. In general, I think that is correct. 
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led Senator Matone. Generally speaking, to produce the maximum 
amount of chromite in this Nation, you would have to lay down a 
long-range principle, whether it was a 20-year subsidy program or a 
10- to 20-year program of levying duties, imposts, excises, or tariffs, 
to alleviate the difference between the w age standard of living between 
of here and abroad. 

Mr. Metcuer. That is true. 


Senator Matonr. You would have to adopt one of them. How- 


\di- ever, any principle laid down by one Congress can always be nulli- 
ion fied by another Congress. So the subsidy programs sometimes is like 
na skating on thin ice. 
ent Mr. Metcuer. I am not a lawyer, but I think that is true. 

Senator Martone. You are a practical man. You are in the mining 
nts business. Do you think it wears pretty thin? 

Mr. Metcuer. Congress can change it at any time. 
ind Senator Martone. You go right ahead with your statement. 


Mr. Metcuer. The Bureau of Mines and industr y have cooperated 
to demonstrate that low-grade ores, such as occur in Montana, can be 


de- utilized for many purposes. Research in this important field should 
ion | be continued. Of the 300 million tons of contained Cr,O, estimated 
ris | to represent the world’s resources of chromium, the iron ores of Cuba 
ow account for about 17 percent. It is evident that mining and metal- 


lurgical research aimed at the _ utilization of these ores would free 
the Western Hemisphere from its dependence on foreign chrome 
1ot sources for close to half a century 
Senator Matone. Right at that point, I think that is a very im- 
portant statement, because in your chart “Partial Dependence on 


ve Foreign Sources” under “Potential, Western Hemisphere,” chromite 
do is listed. You think it would be taken out of that category entirely 
he if you followed through on a logical investigative program ¢ 

be Mr. Meccuer. That is right. We can lick the Cuban problem and 
uct have plenty of chrome there. 


Senator Martone. You have no doubt about being able to lick it if 
we gave you a couple of dollars to do it? 
ite Mr. Metcner. Not at all. 
ng Senator Matone. Then it is up to Congress to decide whether they 
want to do it or not? 
Mr. Metcuer. That certainly takes money to do it. 


nd Senator Matoneg. Let us estimate about how much money it would 
ld take annually for the next 2 or 3 years to bring that about, just for 
ar that one metal. 


Mr. Mevcuer. We are spending currently something like $200,000 
a year on that program. 


g- Mr. ZrnnEr. May I interrupt at that point? 
n- Senator Martone. Yes. . 
he Mr. Zinner. I think it is fair to point out that this chrome occurs 


with other commodities. We are attacking the laterite problem from 
the nickel side of it at the present moment, but it also contains chro- 


70 mium, cobalt, and iron. You cannot approach this chrome program 
1d solely on the basis of chrome from the laterite, but it has to be ap- 
in proached on all the commodities. It will be a coproduct or byproduct 


of whatever commodity you are after. 
Senator Matone. Does not that statement apply to many other 
ores? Your ilmenite occurs with iron. 
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Mr. Zinner. That is true. But it is particularly true with the 
laterites, because it is a tough separation problem and a relatively 
low material. 

Senator Martone. You would call it complex ores. You have to 
lick the separation. 

Mr. Zinner. That is right. 

Senator Matonr. Did we not have a complex ore problem in the 
production of zine and lead in southern Nevada for some 25 years 
before you whipped it? 

Mr. Zinner. Very much so. 

Senator Matoneg. Now it is whipped. 

Mr. Zinner. That is right. 

Senator Martone. And some of the largest production is coming 
from those complex ore bodies of zine and lead. So it comes back to 
what Mr. Melcher has said, if we want to whip the problem, it will 
cost us a few dollars to do it. It is a question of what Congress wants 
to do about it. 

Mr. Meccuer. It is a very valuable resource. 

Senator Matonr. Let me say to you, speaking from personal ob- 
servation and experience during World War II, for the first 6 or 8 
months of the war, the German submarines were sinking 88 to 90 
percent of our ships carrying chromite and manganese from South 
Africa. Did you happen to be connected with the Bureau at that 
time ¢ 

Mr. Mevcurr. I did not have those figures, but I knew there were 
substantial losses. 

Senator Matone. We could have lost the war if we had not overcome 
the submarine menace within a reasonable time. Do you think the 

$200,000 a year for 2 or 3 years would be worth saving 88 percent 
of the ships from South Africa in case of another war, to say nothing 
of the loss of life and ships? 

Mr. Meccuer. I think it is worth a lot more than that. 

Senator Martone. If we were to compute the cost of our shortsighted 
policy in loss of life and ships to every ton of chromite we received 
out of South Africa during the first 6 months of the war, it probably 
cost us many thousands of dollars per ton. 

Mr. Metcuer. It certainly cost a lot of money. 

Senator Matong. So you will be asked by this committee—I am 
warning you now—to estimate what this program would cost to carry 
it through to completion. Go right ahead. 


COBALT 


Mr. Metcuer. In the case of cobalt, metallurgical extraction meth- 
ods rather than inadequate reserves have largely prevented the West- 
ern Hemisphere from becoming self-sufficient in the production of this 
strategic metal. 

Senator Maronr. And that is one of the metals that is listed in par- 
tial dependence on foreign sources outside the Western Hemisphere in 
the last column of your sheet No. 2 submitted for the record. 

Mr. Mevcner. That is right. I repeat that cobalt is also an impor- 
tant constituent of the Cuban laterites, 

Despite the large potential reserves of cobalt in the Western Hemi- 
sphere, virtually all of the cobalt is found associated with other metals 
and seldom does it occur in sufficient quantity to be mined for cobalt 
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ie. Moreover many of the deposits do not contain cobalt in suffi- 
nt quantity to make recovery economical. Few metals exhibit in 


their processing from ore to refined metal need for such diversity of 


neté talleneda al operations as does cobalt. Frequently it is a laborious 
nd time-consuming task to develop metallurgical processes adapted 
the commercial recovery of cobalt. Prov ided processes develop for 
ext tracting cobalt contained in the ores of Cobalt, Idaho, and Fred- 
cktown, Mo., attain scheduled production rates, the United States 
will have capacity to produce cobalt at an annual rate of 5,300,000 
ounds, which is greater than consumption in any year previous to 

50. However, this anticipated production plus that from Canada, 
would fall far short of meeting mobilizaiton requirements for the 

United States. 

Senator Matoner. This is in case of an all-out world war IV. 

Mr. Metcuer. Yes, sir. 

Senator Matonr. Before we leave cobalt, is it a difficult material to 
stockpile ¢ 

Mr. Metcuer. No, not particularly. 

Senator Martone. In other words, it does not deteriorate in a stock- 
pile ? 

Mr. Metcuer. No. 

Senator Matong. Then it would be very logical that we should build 

stockpile in addition to our all-out production in the Western 
Hemisphere to enable us to efficiently wage any foreseeable war ? 

Mr. Metcuer. There is stockpiling going on which, of course, is 
aimed at that objective. 

Senator Matonrn. We brought out several interesting features in 
the stockpile which we hope to correct. One feature we discovered 
was that any metal which is being stockpiled can be used to break 
the domestic market through an Executive order. Asa matter of fact, 
Congressman Martin, who will be here at 1 o’clock, will present 
testimony which will be very interesting in that regard. In other 
words, an emergency was declared in one or more instances for what 
was really a political emergency. 

Mr. Meccuer. For the removal of materials from the stoc kpile. 

Senator Maton. Yes, to stop a bill that was before the committee 
at onetime. I will leave that to Mr. Martin. 

Mr. Metcuer. Shall I proceed ¢ 

Senator Matone. Yes. 

MANGANESE 


Mr. Metcuer. Manganese consumed by the United States is ob- 
tained largely from foreign sources. Most of this manganese comes 
as ore over long sea routes from beyond the Western Hemisphere, but 
Brazil’s contribution may be expected to increase materially. The 
United States does have large natural deposits of low-grade refractory 
materials besides a large potential source of supply in the form of 
open-hearth slags. Work of the Bureau of Mines in cooperation with 
private industry to develop satisfactory methods for recovering man- 
ganese from slags has progressed to a point where pilot plants have 
shown recovery to be technically feasible. 

Much work yet remains to be done in the way of large-scale opera- 
tions in order to make these various sources a reliable and quickly 
obtainable reserve in time of emergency. 
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I might say that one private firm has undertaken this project on a 
small commercial size operation. It is under construction at the 
present time. 

Senator Martone. As I understand this, Mr. Melcher, and I am 
generally familiar with the work of your Bureau and the results, 
it is now believed by your Bureau and this one commercial producer 
that through a process largely perfected by your Bureau the man 
ganese in the steel slag dumps ¢ an be worked profit: ably. Iam giver 
to understand that maybe 75 to 90 percent of the manganese contained 
in the slag dumps is recovered. Is that correct ? 

Mr. Mercuer. Ninety percent is recovered? That is too high. 
The open hearth slags produced approximately half of the produc- 


tion which has historically been used to add manganese to blast fur 
races. So only about half of the production would be available for 
this process. We estimate somewhere between 25 and 50 percent of 


our needs could be obtained from this source. 

Senator Martone. I understand that. For the record what is the 
particular function of manganese in steel ? 
~ Mr. Metcuer. Manganese is added to steel for three purposes. 
One is the scavenger agent. 

Senator Matonr. It removes what? 

Mr. Metcner. Oxygen and sulfur. 

Senator Matonr. It removes the materials that weaken steel. 

Mr. Metcner. That is right. Manganese is also left in the steel to 
combine with residual sulfur in the steel and renders it relatively 
harmless in the finished steel. 

Senator Martone. It renders the sulfur content relatively harmless. 

Mr. Metcuer. That is right. Manganese added to steel grasps the 
sulfur and forms manganese sulfides which do not have the harmful 
effects that iron sulfides do in steel, 

Senator Maronr. And then it cleanses the steel of certain other 
harmful products? 

Mr. Mevcner. Thatis right. The third use would be as an alloying 
element for its own properties. 

Senator Martone. Generally speaking, what amount of manganese— 
ferromanganese or liquid manganese or whatever might be used 
that is added to steel—fin Is its way into the slag dumps? 

Mr. Metcuer. Approximately one-half of the manganese added as 
ferromanganese goes into the slag dumps. That is expanded or in- 
creased by other manganese that is added to the steel furnaces mainly 
Saat ron ores, 

Senator Maronr. In other words, the natural content of iron ore. 

Mr. Metcner. That is right. 

Senator Martone. On the average, how many pounds of manganese 
are utilized in the manufacture of a ton of steel? Of course, that 
would vary in grades of steel. You might give us the variation and 
then the average. 

Mr. Mercuer. It varies widely, but the average is about 14 pounds 
of manganese added to a steel bath. 

Senator Martone. I used to quote 12 to 14 pounds, but the average 
is about 14? 

Mr. Metcuer. Yes. 

Senator Matone. How high would it run in tool steel or the highest 
grade steels? 
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Mr. Metcner. Some manganese steels of the famous types contain 
13 percent more manganese content. 

Senator Martone. What would that run in pounds? 

Mr. Meicuer. A 2,000-pound ton would be 250 to 260 pounds. 

Senator Martone. That would be the highest grade steel ? 

Mr. Metcuer. There might be a few that would run somewhat 

cher. But that is the main tonnage of what we call high-manganese 
tt el, 

Senator Matonr. What would be the lowest use per ton of steel? 

Mr. Metcuer. I have no actual data on that, but I presume it would 
run in any steel over 10 or 12 pounds. 

Senator Matone. Of course, that is a rather loose way to use the 
term because there are very low grade steels. 

Mr. Metcner. That is just my impression. 

Senator Matone. You do not think any of it would run less than 
10 pounds ? 

Mr. Mevcuer. I would not think there would be any less than that. 

Senator Matone. Of course, there is a very great tonnage of the 
lower grade steel as against the relatively small tonnage of the tool 
steel and high-grade steel. 

Mr. Metcuer. That is very small relatively. 

Senator Matonr. That is the reason that the average is 14 pounds. 

Mr. Metcrer. That aver age is very close to the minimum; yes, sir. 

Senator Matonr. About what percentage of this manganese that is 
used finds its way into the slag dump? 

Mr. Metcuer. About half. 

Senator Matone. About 50 percent, taking all grades, roughly ? 

Mr. Meucuer. Yes. 

Senator Matone. And it is the slag dump manganese that can be 
recovered, then. That can be recovered through the new process that 
the Bureau of Mines has developed? 

Mr. Me.cuer. That is correct, with the qualification that up until 
the present this process was not anticipated and much of the earlier 
slag production has been lost as far as any recovery is concerned. 

Senator Martone. A large amount of these old-time slag dumps are 
available in sufficient quantity to warrant construction of a plant? 

Mr. Metcuer. Yes, but they have been contaminated by other dumps 
and refuse, and much of it has been used for fill. 

Senator Martone. Roadmaking, and so forth. 

Mr. Mexcuer. Yes. 

Senator Martone. And it is gone. 

Mr. Metcuer. In fact, the problem was to get rid of it in the old 
days. 

Senator Matonr. That is true. Have you made any estimate of 
the number of slag dumps or the tonnage that might be available for 
processing ? 

Mr. Metcuer. No; we have made most of our assumptions i 
industry taking up this process would use current production of slag 
rather than go ‘back and try to develop the old slag dumps. Some of 
the companies, however, in anticipation of this have separated out 
the higher manganese slag and have kept it in reserve. 

Senator Matons. Fifty percent of this manganese goes into the 
dump. It has been estimated that there is a large tonnage in existing 
dumps that might be available. We will defer discussion on that 
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situation and concern ourselves with current production of slag. Each 
of these large steel companies would make their recovery from the 
50 percent of manganese going into the slag dumps. What percent- 
age of that 50 percent can be recovered ? 

Mr. Metcuer. Around 70 percent. 

Senator Matonr. That is what I had in mind when I said 75 to 
90 percent. I had been given to understand that the recovery is 
rather high. 

Mr. Metcuer. It might be somewhat better than that, but I would 
not bet on it. 

Senator Matone. Suppose 50 percent finds its way into the dump 
and we recover 70 percent of it. That would be a recovery of roughly 
35 percent of the manganese that could be used over and over again. 

Mr. Metcuer. Yes, sir 

Senator Matonr. If carried to its logical conclusion, it would cut 
new manganese production about 30 percent. 

Mr. Metcuer. That is in the approximate range, yes. 

Senator Martone. That, in your opinion, is a lot of progress; is it 
not ? 

Mr. Metcuer. I think it is. 

Senator Matone. Especially since we have become dependent on 
foreign shores across the oceans for a large amount of our consumption. 

Mr. Metcuer. Yes, si 

Senator Matonr. U nenensiie so, as many of us believe. But as 
someone said yesterday to me—it was a Cabinet officer, by the way, 
who I thought was very charitable—in a very well-put phrase. He 
said because we can do something today and we did it differently a 
few years ago does not mean we made a mistake then, but that existing 
procedures were followed. Therefore, the waste of this manganese in 
the past was not a mistake. There was no known method of saving it. 

Mr. Metcuer. That is right. 

Senator Matonr. But now we do have a way of saving it. We are 
talking about national defense and our economic structure. In your 
opinion, with the South American explorations that are going on, and 
Iam given to understand United States Steel—and we will hear United 
States Steel representatives before we are through—is finding a great 
amount of manganese in Brazil. 

Mr. Metcuer. They have important reserves there. 

Senator Matone. So in your opinion if these things are carried to a 
logical conclusion, we can become self-suflicient in the production of 
manganese for this Nation in the Western Hemisphere. 

Mr. Metcuer. Yes, sir. 

Senator Matonr. And a much greater amount can be produced in 
the United States than is currently being produced. 

Mr. Me.cuer. That is correct. 

Senator Martone. Go right ahead. 


MOLYBDENUM 


Mr. Metcurr. The free world supply of molybdenum is virtually 
all obtained from the Western Hemisphere. Plant expansion in the 
United States now nearly completed will provide a productive capacity 
larger than that needed to provide for the domestic and export require- 
ments except in periods of all-out emergency. The surplus production 
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being stockpiled by the Government will provide materials needed for 
any sudden emergency. Ore reserves are ample for long-term 
»roduction. 

~ Senator Martone. Where is that production located ? 

Mr. Mevcuer. The production of molybdenum as such comes from 
Climax, Colo. 

Senator Martone. It is mostly a Colorado production. 

Mr. Meccuer. It is about half and half between that and the molyb- 
denum produced as a byproduct of copper production. 

Senator Matonr. Where is that produced ? 

Mr. Mevcuer. That is largely Utah, Arizona, and New Mexico. 

Senator Manone. It is all in the United States? 

Mr. Mevcuer. Yes, sir. 

Senator Matoneg. Has there been any indication in South America 
or Canada of molybdenum or has any real search or investigation 
been made? 

Mr. Metcuer. No indications of any large production. 

Senator Matone. Investigation has not been necessary in this field 
because, according to your testimony, we are supplying almost the 
entire world? 

Mr. Metcuer. That is correct. 

Senator Martone. And have ample supplies in the foreseeable 
future ? 

Mr. Metcner. Large reserves. 

Senator Matonr. Thank you. Go ahead. 


NICKEL 


Mr. Metcuer. Underlying the nickel-supply problem of the United 
States is the great disparity between peace and war requirements. 
The industry geared to peacetime requirement is entirely inadequate 
to meet war needs. On the other hand, an industry expanded to 
supply war demands would find itself with an enormous burden of 
excess capacity when peace was reestablished. The presently 
equipped deposits of nickel ore in the Western Hemisphere can sup- 
ply the peacetime requirements of the United States. Expansion pro- 
grams now underway in the United States and Canada will result in 
an annual capacity of about 200,000 tons of nickel by 1956. 

Senator Martone. Annual production ? 

Mr. Metcuer. Yes, sir. 

Senator Martone. And that is nickel metal? 

Mr. Metcner. As nickel metal. The Cuban deposits appear to 
offer the best opportunity to further expand the supply of nickel. 
However, until a process is developed to recover the associated metals 
of cobalt, chromium, and iron, production costs will be substantially 
higher than in Canada. 

Senator Martone. That is, if the ore is mined and milled for the 
nickel alone, the costs would be substantially higher than in Canada? 

Mr. Metcner. That is the case at the present time. 

Senator Matone. Are you encouraged in your investigations to 
separate the associated metals of chromium and cobalt ‘and what 
other metal ? 

Mr. Metcuer. We are encouraged. 

Senator Matonr. What other metal? 
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Mr. Meccner. Cobalt, chromium, nickel, and iron. 

Senator Matone. Cobalt, chromium, and nickel are all three 
strategic. 

Mr. Metcner. Very much so. 

Senator Martone. Do you think that in the near future your labo- 
ratory experiments and investigations will bear fruit, and that you 
will be able to recover the minerals? 

Mr. Metcuer. That is what we are working on. We have consid- 
erable encouragement already. We have been working on this for 
some time, but on a greatly expanded scale at the moment. 

Senator Martone. I am very happy to have the opportunity to bring 
out what your Bureau is really doing. I think only men like you who 
are actually conducting these experiments can make this information 
available. Certainly no one ever has before. 

Mr. Metcuer. We certainly are glad to inform you. 

Senator Maronge. Is nickel a metal that can be stockpiled without 
deterioration ¢ 

Mr. Mevcuer. Yes, sir; it can. 

Senator Matoner. In your opinion, is there any reason why within 
a very reasonable time the United States, Canada, Cuba, and the 
nations of the Western Hemisphere, very close geographically to the 
United States, could not be self-sufficient, including a proper stockpile 
for any foreseeable emergency ¢ 

Mr. Mretcuer. We are always hesitant to forecast the results of 
our research, particularly on an economic basis. I certainly have every 
confidence that it will not be too long. 

Senator Martone. By an economic basis, you mean commercially 
competitive ? 

Mr. Metcner. I believe the Cuban deposits can be made commer- 
cially competitive. 

Senator Martone. But anticipating a war and the needs of the stock- 
pile, that would not necessarily be the controlling factor, would it? 

Mr. Mevcner. No. Our more immediate program is to find ways 
of doing it regardless of cost. 

Senator Matonr. And you think that will be accomplished within a 
reasonable time ? 

Mr. Me.cner. On nickel much headway is being made. We are 
having more difficulty in cobalt and chromium. 

Senator Matonr. But you see no insurmountable obstacles, if you 
are allowed to proceed with your investigations ? 

Mr. Metcuer. I do not see any; no. 

Senator Matonr. That will be a judgment of the Appropriations 
Committees of Congress, will it not? 

Mr. Metcnuer. We would like to expand that work; yes, sir. 

Senator Martone. I want you to understand that you will be asked 
in each area of minerals wherever a situation arises such as you are 
describing to estimate for the committee what would be necessary to 
carry to a logical conclusion your investigations now under way. Go 
ahead. 

Mr. Metcner. Along the same line, the Bureau of Mines is con- 
ducting metallurgical studies to develop and improve a lower-cost 
method of extraction of nickel from Cuban laterite and serpentine, 
and for recovering the associated cobalt, chromium, and iron. If 
all of these valuable constituents could be recovered, the gross value 
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f the ore would be about $24 a short ton. Thus, there is quite a 
bit of latitude for research. 

Senator Martone. Roughly, without being pinned to any estimate 
at all, but for the benefit of the committee, if you are able to separate 
these materials, which would be valued at $24 a short ton, what would 
be your estimate as to the cost of treating these ores per ton on a volume 
basis ¢ 

Mr. Metcuer. I would say it is impossible to estimate this early. 

Senator Matonr. It would be well within the value-—— 

Mr. Metcuer. I am giving the figure as an indication of a ceiling 
under which we have to work ; $24 is quite a valuable ore. 

Senator Marone. In other words, your general opinion would be 
thi it considering the commercial value of cobalt, nickel, and chromite, 
that $24 ore could be worked protitably if you develop a successful 
process of separating. 

Mr. Metcuer. That is right. 

Senator Matone. You think it could be worked within that range? 

Mr. Metcuer. I am just pointing out that $24 is a fairly high figure 
to be able to work under. We must find processes first, and secondly 
to gradually lower the cost of those processes to stay within that 
ceiling. That is the long-range program on this ore. 

Senator Matone. That $24 is based upon the present commercial 
value of those ores? 

Mr. Metcuer. That is right. 

Senator Martone. And if we needed them for war purposes, the 
present commercial value would not necessarily be the deciding 
factor ? 

Mr. Metcuer. That is right. . 

Senator Matong. Go ahead. Anyway, we are in shooting distance 
of our Western Hemisphere where we have reasonable basis for believ 
ing we can keep our transportation lines open. 

Mr. Metcuer. It is right in our backyard. 

Senator Maronr. Go ahead. 





TUNGSTEN 


Mr. Metcuer. On tungsten, the present prices of concentrates have 
extended ore reserves and have led to production that makes the 
United States virtually self-sufficient in terms of present requirements. 
However, the United States production is only three-fourths of the 
peak of World War IT and one-half of the wartime consumption rate. 

Senator Martone. Right at that point, is there anything in the na- 
ture of tungsten ore which would cause it to deteriorate in a stockpile ¢ 

Mr. Mexcuer. No. 

Senator Matong. It would be a question, then, of judgment as to 
what size stockpile would be necessary, taking into consideration 
domestic production, to meet consumption in this country in case of 
an all-out emergency ? 

Mr. Metcuer. That is right. 

Senator Martone. You are aware that it is only by a special bill, 
the bill I previously referred to, which extended the purchase pro- 

vram for tungsten, that the tungsten miners are in business now. 

Mr, Metcuer. That is right. 
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Senator Martone. In other words, with the direct competition of 
Burma and southern China always a threat to private investment, 
very little private money would be put into the development of tung- 
sten, without some special legislation, is that not correct ? 

Mr. Mevcuer. Yes; except at least in the higher cost production, 
sir. 

Senator Matone. The higher cost production is brought about by 
our high wage living standard, is it not? 

Mr. Me.cuer. Also as I pointed out, it extends the reserves. At 
higher levels we can work lower grade ores. 

Senator Matonr. Are there more reserves of tungsten available 
right now, than there were before World War I when everybody 
thought we were out of tungsten ? 

Mr. Metcuer. I do not have the figures right here, but present re- 
serves would not be very different. 

Senator cape We always have reserves if it is a profitable 
enterprise. Js that the history of mining generally in Stith country ¢ 

Mr. Metcuer. That is generally true. 

Senator Matone. So when they talk about every nation producing 
what they can produce, they are talking the wage stand: od of living 
and lack of the security of the workers in other nations. 

Mr. Metcuer. To some degree, and also the price governs the 
reserves. 

Senator Matone. Of course it does. I am speaking of $15 a day 
wages in the United States as compared to 40 cents a day in Burma, 
where machinery paid for by American taxpayers is being used. We 
then begin to look at the subject cold-bloodedly as to what we mean by 
another nation producing what we need. Burma is a long way from 
here, is it not? 

Mr. Mevcuer. It certainly is. 

Senator Martone. It is farther away than the domestic sources of 
tungsten in this country. 

Mr. Meccuer. They are right at hand, and we have substantial 
reserves of the lower grade material. 

Senator Matonr. I hope you are asked to collaborate in the next 
article in the Wall Street Journal about the very scarce tungsten. The 
Wall Street Journal is a great paper. This is no criticism of the 
Wall Street Journal. It is a criticism of the people who are running 
these programs and giving them this information. The Journal has 
accurate reporters. According to the information which has been 
given out for 20 years in this last administration, their article is 
entirely correct. 

Mr. Me.cuer. Of course, reserves do not last forever. 

Senator Matonr. But let us go back to those reserves. How do 
you find reserves? By making it unprofitable to mine or by making 
it profitable to mine? 

Mr. Metcuer. Profitable, of course. 

Senator Matonr. Do you know of any going-concern mining indus- 
try that ever has any more than 2 or 3 years reserves ahead ? 

‘Mr. Metcuer. In some cases sonic what more than that, but that is 
a good reserve. 

Senator Maronr. If the reserves are more than 2- or 3-year reserves, 
it probably is to the accidental discovery of a very rich area. What 
country could afford to have more than 2 or 3 or 4 


4 years of reserves ¢ 
Do you know of any? 
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Mr. Metcuer. No. That is the point. It is related to the price 
ind profit. 

Senator Matong. That is what you call a going-concern mining in- 
dustry, is it not 

Mr. Metcuer. That is right. 

Senator Matone. For 20 years we were told we must keep our min- 

als in the ground, and if you keep them in the ground, you do not 
k ow where the reserves are and you lose your miners, do see not ¢ 

Mr. Meicurr. I believe we should be in production of these com- 
n odities. 

Senator Maxone. It is the only way that you can keep yourself 
n position to speed up a mining operation in time of emergency. Is 
that correct ? 

Mr. Metcuer. Yes. 

Senator Matonr. I would like to say at this point—and I am not 
asking you the direct question because you are working for the Gov- 
ernment, and a little bit handicapped in making a free statement— 
that the policy for the past 20 years of saving materials by keeping 
them under ground and thereby losing your experienced miners and 
keeping young men from going into the business because of the lack 
of stability, has insulted the intelligence of every mining producer 

d every consulting engineer in the United States of America. I 
ik I can say that without fear of contradiction. I will not ask you 
to agree with it. 

Mr. Metcuer. Thank you. 

Senator Martone. But you are a practical man. 

Mr. Me.cuer. From the long-term standpoint the known tungsten 
ore reserves of the Western Hemisphere are not. large enough to main- 
tain the present rate for an extended period. 

Senator Matonr. What metal is this? 

Mr. Me.cuer. Tungsten, However, exploration and development 
of tungsten deposits was at a virtual standstill during the period from 
the end of World War II up to the Korean emergency, and e xplora- 
tion and development now under way may disclose new ore de sposits 
at a rate faster than known ores are mined. 

Senator Martone. Let us have another look at that reserve. Do 
you know of any mining company that could just explore indefinitely 
without mining? 

Mr. Metcuer. No. 

Senator MaLone. Do you know any that have over 3 or 4 or 5 years 
of reserves ¢ 

Mr. Metcuer. That just explore and not mine? 

Senator Matone. Yes. 

Mr. Mevcuer. No. 

Senator Matonr. Now, such reserves are impossible under a com- 
petitive system of mining with private capital. Is that correct ? 

Mr. Mecuer. Of course, assistance now is possible by Government 
to permit exploration. 

Senator Matone. Taxpayers’ money. 

Mr. Meccuer. Yes. 

Senator Matone. In other words, you can take taxpayers’ money 
and just keep on exploring, but is it necessary if you have a going- 
concern mining industry made possible by conditions established by 
Congress ? 
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Mr. Metcuer. It is an attempt to stimulate expanded productior 

Senator Martone. It is just a long-range policy by Congress that 
if a man finds half of 1 percent of tungsten ore and the vein has an) 
depth or width, he is in business. 

Mr. Mevcner. That is a good grade of tungsten nowadays. 

Senator Martone. That is right. Let me compare it to some 
thing else. You talk about reserves. Your United States Geologica 
Survey, which is one of the finest organizations in the world in my 
humble opinion, said in 1925 that the limit of our oil production was 
5 billion barrels. That was all there was in this country. It seared 
everybody to death. Then we had a Secretary of Interior about 18 
yé ‘ars ago who said the same thing, except he r Lised the limita little. In 
my opinion, all you ever had to do was to turn ee oil companies loose. 
You know we now have 32 billion barrels of reserve, and with the 
importation of oil, it is now running out of « our ears. ‘Thompson of 
Texas is complaining to high heaven that Texas oil wells are closing. 
So if you adopt a policy which does not allow private capital to go 
ahead and develop reserves, you will eventually run out of reserves, 
wouldn’t you ¢ 

Mr. Metcuer. That certainly is true in tungsten. 

Senator Maione. It is true in oil. Is it not true in every metal ? 

Mr. Mevcuer. As far as I know. 

Senator Matone. You are bound to run out of metals when you 
make it impossible to mine them ? 

Mr. Metcuer. If you cannot make any money. 

Senator Matonre. You would finally arrive at the point that the 
State Department for 20 years has said we were in. They can make 
their program successful. We could be entirely out of ores and unable 
to defend ourselves in case of war. 

Mr. Metcuer. Mr. Zinner just pointed to the fact that tungsten 
reserves on this new chart are larger than they were on the one we 
proy ided several years ago. 

Senator MaLtone. And when you make a chart next year, if tungsten 
mining is a profitable operation, it will be still larger. Is that a 


1 
log al conclusion ¢ 


Mr. Mercier. Yes. I pointed out that there is plenty of room 
for expanding those reserves. 

Senator Manone. But if we do all the mining from Washington 
and make it unprofitable to mine, you could run out of reserves. 

Mr. Mercuer. If you have no profit, you have no reserves. 

Senator MALonr. And if you havea prolit 
you want in tnugsten. 

Mr. MeLcHeEr. — nee limits. 

Senator MALONE. What are the limits ¢ We mined all the tungsten 
we needed in this U nited States of America at the peak of World 
War IT. 

Mr. Mevcurr. Only limits to continued production at the current 


level or attempting to meet wartime needs, then they would become 
depleted. 


» you have all the reserves 


Senator MALonr. The known reserves would become depleted. Do 
we not have more tungsten reserves at the present time than we had 
at the beginning of World War II? 

Mr. Metcuer. Yes. 
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Senator Martone. And did we not produce an enormous amount of 
tungsten during World War II? Did we not produce all we needed 
for a while? 

Mr. Metcuer. I do not remember that we got in that favorable 

osition. 

Senator Matong. We had a greater amount of tungsten produc- 
tion in the United States and the Western Hemisphere than our con- 
sumption in any one of 4 or 5 years according to your chart. 

Mr. Mercuer. Yes. Here is a table along that line; 1943 was a 
veak production year. 

Se saber Matone. And also a peak consumption. From the West- 
ern Hemisphere, and United States production we had more produc- 
tion than tungsten consumption. 

Mr. Metcuer. I am sorry, I thought you said the United States 
alone. 

Senator MALone. In certain years we had a production in United 
States equal to consumption. 

Mr. Mevcrer. Not during the war. 

Senator MALone. Tungsten has been unprofitable to mine in almost 
every case since 1934, except through special bills oy Congress provid- 
ing for a purchase program. 

Mr. Metcuer. In many eases. Yes, sir. 

Senator MALone. Because you had absolute competition from na- 
tions paying labor from 40 cents a day up to $2 a day, and therefore 

) private money would go into domestic producti on, would it? 

"ie Metcuer. It was very difficult. 

Senator Marone. That is nobody in their right mind. 

Mr. Metcuer. Yes, si 

Senator Matonr. A miner who has the mining disease has never 
been in his right mind. He would just keep on losing his money 
and insisting he is going to mine whatever metal happens to be his 
business. But we are running out of those old hedgehogs and we are 
not developing any new ones. Unless we have a long-range policy 
laid down by Congress the young men will not go into the mining 
industry. 

Mr. Metcner. We need a lot of incentive for young men to enter 
the industry. 

Senator Martone. I want to point out to you right here that the 
chart prepared in your office shows that $63 or $65 price established 
for tungsten, actually amounts to about a $40 price when adjusted to 
the wholesale commodity index price. 

Mr. Metcuer. That is probably about right. 

Senator Mautone. That is right. We have already computed 

Mr. Metcuer. Yes. 

Senator Martone. So what would have been a high price 10 years 
ago, right now is not a very high price for tungsten. 

Mr. Metcuer. And it has doubled our production. 

Senator Matonr. And it has doubled our production. That is 
right. Go ahead. 

Mr. Metcuer. Mr. Chairman, you appear quite interested in the 
tungsten statistics. May I present a table here for the record giving 
some history on the United States ? 

Senator Matone. This table shows the production, penlioe nts from 
mines, imports for consumption, cotati fii, indus stry stocks at the 


1 
I 








64 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


end of the year, producers, consumers and dealers, and a total. It 
will be submitted for the record. It covers the period from 1939 to 
July 1953. 

(The document is as follows:) 


Salient statistics of tungsten ores and concentrates in the United States, 1939-538 
in pounds of contained tungsten 


Industry stocks at end of year 





- ent ' { Sl ip 
F nail tion Consum- | 
7 Producers ers and Total 
dealers 
) 429, 04 4, O80, 024 1, 485, 157 ( 2, 667,738 | 2, 951, 
194 4, 872, 806 062, 199 5 610, 8&2 9, 955, 000 2 803, 249 2, 896, 8 
{ ; 6, 249, 94 11, 522, 190 16, 699, 000 2, 404, 876 2, 668 
1 8 ) 8, $82, 40 14, 326,470 | 17, 389, 000 3, 416, 438 | 3, 772 
194 4 98 11, 368, 205 19, 445, 01 19, 313, GOO 2, 459, 246 2, 917, 8 
1944 64, 647 0, 78E 18, 306, 27 19, 165, 000 1, 510, 419 | 1, 04 
SS ) 818 4.7 861 14, 146, 000 3, 784, 429 4, 3Al, 471 
ie 4. 671, 042 4,942, 282 6, 869, 438 6, 458, 000 3, 604, 256 3, 980, 1 
(026, 47¢ 2, 044, 622 6, O18, Of 7, 812, 000 3, 343, 392 3, 711 ‘ 
is 1, 033, 389 }, 838, 287 7, 548, 191 8, 553, CO 5, 284, 9O1 5, 848, 319 
1949 806, O84 ( “ ( 4, 102 4, 958, 000 2 4, 229, 444 , 056, 489 
4) " 10) 4, 587, 68 16,14 3 6, 597, COO 216, 468 5, 121, 206 5, 337, 674 
13, 7H 172 l 6, 376, 513 | 11, 410, O06 234, 282 4, 037, 502 4, 271, 784 
1952 7, 233, 199 7, 243, 589 | 17, 405, 869 8, 634, 000 208, 300 2, 316, 40. 3, 024, 7 
1953, Ist 6 mont 4,163, 773 4, O39, 22 14, 215 13 4, 484, 200 287, 102 2, 504, 518 2, 881, 62 


1 Not availabl 


Senator Martone. This will be a part of your testimony. Do you 
intend at the end of your testimony to submit certain charts? 

Mr. Me.cuer. I understood the charts were available. I have a 
rather comprehensive review of each of these commodities that I 
would like to introduce. 

Senator Mavone. ‘To submit for the record ? 

Mr. Metcuer. Yes. 

Senator Matone. These charts contain the price per unit over 
the period 1915 to 1953, and the production, imports, and domestic 
production. The charts also show imports of the nations of the 
Western Hemisphere and all other foreign nations together with 
the consumption for each year, from 1940 to 1952; the source of 
imports and then a world chart showing the source of the foreign 
imports and also from the domestic production and the imports from 
the Western Hemisphere, for certain years. 

Mr. Metcnuer. May I suggest that these be added to the data I 
would like to submit ¢ 

Senator Mavone. Yes. 

Mr. Me.cuer. I have one further statement to make on tungsten. 
In 1952 Government participation through the Defense Minerals Ex- 
ploration Administration contracts for exploration of domestic tung- 
sten deposits exceeded $700,000. Many of the low-grade ores now 
being mined present metallurgical problems. The depletion of near- 
surface ore deposits will require a greater degree of mechanized under- 
ground mining with attendant high capital investment. 

Senator Matone. Do you preclude the discoveries of other deposits ! 

Mr. Mevcuer. No, sir. 

Senator Matong. Are you aware that near Pioche, Nev., good ac- 
cessible grades of tungsten and manganese have been discovered there 
since the Congress first passed the bill guaranteeing a profitable price. 
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Mr. Mevcuer. That is right. 

Senator Matong. Of course, that is dependent upon the whim of 
Congress, but we were able to extend it 2 years. For 20 years I have 
listened to information coming out of the Department of Interior, 
unluckily not from experienced people, that we have discovered all 
of the readily available ores, taking it for granted that the millions of 
icres in each State have been minutely explored and that we know 
everything about the content of the earth’s surface in those areas. Do 
you believe that ? 

' Mr. Mevcuer. It will be a long time before we ever reach that 
situation. 

Senator Martone. I agree with you. Therefore, any statement that 

e have exhausted the readily available supplies woul d have to assume 
that there would be no new discoveries, which is not reasonable, is it? 

Mr. Metcuer. In another year or 2 years, or whenever we revise 
these charts, it will be a different story again. 

Senator Martone. That is correct, providing it is profitable to mine 
the ores in competition with the low-wage labor of the world. 

Now, let me ask you this. About the time you were trying to discover 
some other type of ore in Idaho in World War LI, did you accidentally 
discover one of the greatest tungsten deposits in the country ¢ 

Mr. Mevcuer. That is right. We were drilling for antimony. 

Senator Martone. You were drilling for some other kind of ore en- 
tirely, antimony, and you dropped right into a large tungsten deposit. 

Mr. Metcuer. Yes, sir. 

Senator Matonge. With diamond drills and the advent of the new 
geophysical methods used in exploring, is it not logical to suppose that 
you will find more ore than you ever have found ‘if mining is a prof- 
itable venture 4 

Mr. Metcuer. There is always that possibility. 

Senator Martone. Many of us can remember when there were thou- 
sands of prospectors in the hills, many of them with no college back- 
ground or high-school education, and some of them without a grade- 
school education, who could tell you with a little pan, after a day or 
two of prospecting what percentage the ore would run per ton. Is that 
not true? 

Mr. Metcuer. They would be very close. 

Senator Martone. Many of my acquaintances could do that. Where 
are they now? Are they developing any new mines? For 20 years it 
has been unprofitable for them to do that. These boys, even if they 
found tungsten, could not sell it until we passed a special bill in Con- 
gress to make it profitable for them to mine tungsten in competition 
with the low-cost labor of the world. 

Mr. Metcuer. You are touching on a problem that is very acute 
with us in obtaining young men for the field. 

Senator Matone. There is no future in it unless we have a long- 
range policy, is there? 

Mr. Metcuer. I still have faith in the mining industry. 

Senator Martone. I have faith in the mining industry, but I have 
very little faith in Government officials who can fix the price of metals 
and can manipulate the stockpile to break the market any time 
they want. In other words, a prospector, a miner, or an in- 
vestor in mines is not dependent on his own judgment as it was in 
the past. He is dependent on some man in Washington who may not 
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know a pound of ore from a bale of hay. Iam not talking about you. 
Each one of these men in this room knows the business, and if they let 
you do it, that would be one thing. This is the first time most of you 
fellows have ever been asked to testify oemery a committee. 

Mr. Metcuer. That is true of some of 1 

Senator MaLtonre. What I am trying loans is that we have a polit 
al reason for producing m: ang unese in Burma or India. You did n 
mention India, but half of your manganese in our stockpile comes 
from India. 

Mr. Metcuer. A large portion. 

itor Matonr. Do you think we are going to get any manganese 

from India when world war IV begins? 


Mr. Mretcuer. It is a long ways away. 
Senator Martone. I agree with you. Your testimony about man 
ganese was very helpful. So if we could ever blow away the 20 years’ 


a imption that the way to mine ores is to save them until the war 
starts it would be very helpful to the United States of America. Would 
you rree with that statement ? 

Mr. Me.cuer. There are many of us that do not believe that is the 
wavy of doing it. 

Senator Maronr. How long does it take after a prospector comes 11 
lookin a for some engineer to vo out und examine his little cliscovery, 
nd the engineer decides that it will bear a certain amount of ex 


pense—it takes hundreds of those kinds to make one producer, and 
dozens of producers to make a good mine before vou are in production 
froma prospect? Is it 6 months, a year, or 5 years? 
Mr. Metcurr. On a large deve Leaman nt I would say it takes 10 years. 
Senator Martone. Then you are getting ready for the war snc 
the war you are aclies to prepare for, 1f you do not start your pro 


luction until the war starts. 
Mr. Meru HER, " hat development can be accelerated, of course, ll 
time of real emergency. 
Senator Martone. But it takes time to sink a shaft and to dig hard 
rock, 
Mr. Metcnuer. It takes time. 
Senator MALonr. Suppose it took 5 years. You are not preparing 
the current war. You are preparing for the war after that, are you 
not 4 
Mr. Meicner. Assuming it lasts less than 5 years. 
Senator Matonr. That has been the average. Maybe the next one 
longer and we might get into production if it lasts over 10 
vears. I am talking about a practical mining matter. If you do not 
ive a going concern mining industry, you are not in very good shape. 
Mr. Metcuer. Verv definitely 
Senator Martone. Would you like to submit your charts and ma 
terial ? 
Mr. Meccner. Yes, sit 
ee Matonr. The charts, together with your prepared state 
ment, will be submitted, and made a part of the record at this point. 
T he documents are as follows:) 


THE IRON OrE POSITION OF THE WESTERN HEMISPHERE 


Deposits of high-grade iron ore in the Western Hemisphere hold adequate 
tonnages to assure supplies during the foreseeable future. Reserves in North 
America are adequate for a similar assurance if exception is made for premium 
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‘ores used in open-hearth steel furnaces. Deposits within the borders of 


United States are of sufficient magnitude to support domestic requirements 
the foreseeable future only if subgrade ore reserves are included and if no 
deration is accorded with respect to transportation problems, costs of 


ficiation, and the time element in providing beneficiation facilities 


POSITION OF THE UNITED STA 


sentially, the problem of supplying iron ore for domestic consumption is one 
ilancing costs, conservation of reserves, and preservation of national security, 
verse order of importance. 

The great magnitude of current requirements and prospects for continued ex- 
ion of these requirements, when fully appreciated, tend to make domestic 
rves of easily obtainable ore seem quite small. On the other hand, reserves 


bearing material that may be classified as submarginal are of such pro- 
ions that no fear of eventual devietion need be entertained 
However, the influence of the iroa and steel industry on the natic economy, 
onsidered trom mining to retail sales of manufactured produc is such 
inbalaneced cost increases would affect national security Sim vy, indis 
na depleti ( high-grade reserves Nas ernite security aspe sas well 
portath n problems would be created if t should become desi bie or eces 
‘o supply ore from one mining district to a consuming istrict ordinarily 
endent on other sources Excess rail capacity could not be expected to be 
able in such an eventuality ; moreove smrelting practice might be exceed- 
difficult to adjust to the use of different ores in some instance 
Furnaces east of the Mississ | River nd north of Tennessee i 1 Virginia 
stitute about 82 percent of domestic pig iron manufacturing capacity These 


depeident on ore from the Lake Superior district, primarily, but also include 





cipal consu rs of imported ore and most of the furnaces expecting to 

d on imported ore Supply for furnaces outside this area is not likely to 
e CTitical, NOT ( ld the sources su | ry ore | r 1 ( 

h to central and eastern districts in an emergency Should imports be cur 

‘any reason during the next 10 to 15 years the Lake Superior district 

ld be called upon once again to supply emergency tonnages The district 


supply such tonnages now, but this flexibility becomes less each year. 
Vo one can state with accuracy the ultimate tonnage of ore remaining in 





\ nesota, Michigan, and Wisconsin If estimates are limited to direct-shipping 
s and concentrating grades obtainable by prove processe th tonnage 
least 1.9 billion tons. Undoubtedly the eventual quantity of usable iron 
» be extracted will greatly exceed this total as technological advances permit 

e reatment of lower-grade materials Yet, consideration must be given to 
ilability of the ore and concentrates 
In the 1.9-billion-ton reserve is total of 498 million tons of open-pit direct- 
ipping ore This is the most easily obtainable portion of reserves, and its 
gic value derives from the fact that production can be gre: y expanded 
quick response to demand. This advantage has been exploited in three war 
ergencies, and the question arises as to the remaining expansibility 
One-half-billion tons plus seems a substantial reserve for emergency ust 
But it must be remembered that from this reserve 52 million tons were taken in 
1951 and a simil tonnage will be taken in 1953 New reserves were reported 
replace much of this depletion, but the extent of undeveloped properties now 
maining do not indicate a probability of large unreported tonnages The 


} { ] 


mate tonnage will he higher than 498 million. However, increasing difficul- 
‘s in proving additional ore in this category do not permit estimates to duuble 
iat figure Moreover, the expansibility feature will be di t long before 
eserves are exhausted, and the addition of manpower ment will not 
he feasible beyond a certain point as selective mining 
iffieult. 
hus, the problem may be narrowed down to its most critical aspect. the 
trategzic advantages of domestic high-grade open-pit ores and how best to con- 
serve them. The problem was anticipated by a few in the prewar years. Later, 
it was apparent to many that some relief from the heavy drain on Lake Superior 
res would be necessary if the United States iron and steel industry was to retain 
a reasonable domestic reserve to support emergency demand. It may seem 
surprising that the largest companies, holding the greatest quantity of domestic 
reserves, were first to make a concerted attempt to find nearby foreign sources. 
However, they were best equipped with personne! and finances, and perhaps rec- 
ognized the problem first. At any rate, a great deal of money was expended in 





creasil rly 
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exploration while a less intensive effort was made to develop the technology of 
ore dressing. 

The pattern of future iron-ore supply began to emerge in 1948 and by the 
end of 1951 was clear in its major details. The outbreak of the Korean war 
had the effect of accelerating development of new foreign sources and, during 
its course and the mobilization effort, depletion of domestic open-pit reserves also 
was accelerated; no alternative was available. 

It now appears that 30 to 40 percent of United States iron-ore supply will 
come from nondomestic sources by 1970. Canada will supply an important share 
from deposits that will offset to a substantial degree loss of strategic advantages 
due to the diminishing expansibility of Lake Superior open pits. Domestic 
mines may be expected to maintain output capacity not too far below its present 
level if technology is advanced at an acceptable rate. However, the economics 
of iron-ore concentration demand a relatively stable level of operations, and 
fluctuations must be absorbed largely by open pits. 

A great deal of publicity has attended initial development of taconite which 
has given the erroneous impression to some that it would solve the iron-ore 
supply problem. Taconite is important, but insufficient cost data are available as 
yet upon which to base valid estimates as to its time position in future supply. 
Facilities now planned and under construction will provide some of the necessary 
information. However, expansion beyond these preliminary commercial opera- 
tions will depend on many factors now unpredictable 

Operating facilities with an annual capacity of 10-15 million tons of taconite 
concentrates will serve to illustrate the existence of an alternative to foreign 
supply, but it would not be an adequate alternative available for use in an 
emergency. Exploitation of the low-grade ores will require many more years to 
develop and it is more than doubtful if expansion of concentrate output can 
offset the decline of untreated ore production during the decades of 1960 and 1970 


POSITION OF CANADA 


The Dominion of Canada has been a net importer of iron ore in its trade with 
the United States. Lake Superior ore going to Canadian furnaces has exceeded 
the tonnage of Algoma sinter exported to United States furnaces for a number 
of years. Wabana hematite from Newfoundland has gone principally to furnaces 
in Nova Scotia and the United Kingdom inasmuch as United States smelting 
practice can utilize only small quantities of high-phosphorus ore. In recent 
years, an exceptionally good grade of hematite has been shipped from Steep 
Rock mines in the Atikoken district of Ontario. However, the combined ton- 
nages are still less than United States exports to Canada. 

The importance of Canada in the future iron-ore supply pattern lies in large 
deposits now under development in Labrador and New Quebec. Other deposits 
are being developed and Steep Rock output will be increased, but the Quebec 
Labrador deposits have a potential with practical limitations only in transporta 
tion. Proved reserves of direct-shipping grades total 418 million tons, and visual 
evidence supported by geologic interpretation indicates that this total can be 
doubled at least. The reserves of ore concentratable by conventional methods 
may be classified as unlimited for practical considerations. 

Equally important with the quantities of ore in Canada is the availability of 
these supplies for emergency use. Steep Rock, Algoma (Michipicoten district), 
Marmora, and others in Ontario will supply substantial quantities over the 
Great Lakes transportation system. However, these do not include the expansi- 
bility feature so important in emergency demand situations. 

The Quebec-Labrador deposits will be worked by open-pit methods and pro- 
duction can be expanded or curtailed as on the Mesabi range. The railroad is 
nearing completion (scheduled for July 1954) from the deposits to the Gulf of 
St. Lawrence. When completed, the railroad will be capable of moving 10 million 
tons per season ; the magnitude of requirements expected during the decade 1955- 
65. If necessary, additional sidings and other facilities can be constructed in 
a reasonable period of time to increase the capacity of the railroad as desired. 
Eventually, full double tracking will be installed. 

From Seven Islands on the Gulf of St. Lawrence some of the ore will move 
up the river and over existing canal and rail routes to furnaces in the central 
district. Perhaps larger tonnages will move out of the St. Lawrence and down 
the Atlantic coast to Philadelphia and Baltimore, thence by rail to furnaces in 
the central district as well as eastern Pennsylvania. Any tonnages moving by 
open-sea lanes cannot be considered secure in the event of submarine warfare. 
However, Canada has announced its intention to proceed with construction of 
the St. Lawrence seaway with or without United States participation. Cana- 
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iron-ore deposits are expected to be capable of supplying as much as 
on tons per year by 1970. 


POSITION OF VENEZUELA 


\vailable information indicates that Venezuela and Canada should be ranked 

rether as potential suppliers of iron ore to the United States. Ultimate 
reserves of each are large enough to make an accurate estimate of only academic 
importance. Two principal features differentiate these sources. Both will be 
pen-pit operations, but only Venezuela has a climate for year-round production. 
Both have developed adequate transportation facilities, but Venezuelan ore must 
travel open-sea lanes. Another consideration should be noted: Supplies from 
Venezuela will encourage the migration of furnaces to coastal areas of the 
United States, while Canadian ore, with the St. Lawrence seaway, will tend to 
stabilize industry in place. 

Bethlehem Steel’s El Pao mine began shipments in 1951. The supply route 
overs 30 miles of rail from the deposit to San Felix on the south bank of the 
Orinoco River, thence down the Orinoco by river boat and barge to Puerto Hierro 
or transshipment to oceangoing ore carriers, thence to Baltimore. El Pao ore is 

gh grade and reserves are on the order of 60 million tons. 

Cerro Bolivar, under development by United States Steel Corp., is a much 
iger deposit of somewhat lower grade than El Pao; reserves are in excess of 
one-half-billion tons. Ore will move by rail to the new river port of Ordaz and 
down a dredged channel in the Orinoco in oceangoing vessels. Initial ship- 

ents are expected before 1955, and the annual output will be adjusted to 
requirements. Other deposits in the Orinoco River Basin eventually may prove 

contain enormous additional reserves. 


POSITION OF BRAZIL 


Although Brazil has iron ore in quantities comparable to those of any nation 
n the world, internal transportation shows no indication of improvement that 
would permit greatly increased exports. Nevertheless, ore imported from Brazil 
is of special importance to the United States; it is a near-perfect material that 
performs special functions in making open-hearth steel. The price of this mate- 
rial is much higher than blast-furnace grades and has tended to retard import 
increases. However, imports reached 1 million tons in 1951 and were at the 


same level in 1952. 
POSITION OF OTHER LATIN AMERICAN COUNTRIES 


\[e.rico.—Reserves in Mexico have been estimated at 290 million tons. Exports 
are discouraged by the current administration in the hope that domestic smelting 
facilities will be expanded. 

Cuba.—A potential supply of large proportions exists in Cuba where lateritic 
iron-ore deposits carrying chrome and nickel are easily obtainable. Extensive 
research is planned to develop means for eliminating these elements which pre- 
vent its use in current smelting practice. Cuba’s position is important when con- 
sidered on a long-range basis. 

Chile-——This source has been an important supplier to the United States. Its 
reserves are declining and domestic consumers desire to retain most of the 
remaining ore. Imports from Chile will continue for some years, but at a sub- 
stantially reduced level. 

Peru.—Imports from Peru began this year and will total over 1 million tons 
annually during the next few years. Reserves are relatively small and the 
source appears unreliable for long-range consideration. 


RECOM MENDATIONS 


United States requirements for iron ore have outgrown domestic supply from 
existing sources. Adequate additional sources have been developed, or will 
soon be developed in the Western Hemisphere to assure supplies of ore require- 
ments during the next 20 to 30 vears. However, the outlook indicates that sup- 
plies from outside the United States will constitute 30 to 40 percent of the annual 
total by 1970. 

It is recommended that every encouragement should be given to facilitate 
iron-ore imports on grounds that these supplies will conserve domestic reserves 
and that no alternative is available. At the same time, efforts to develop an 
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alternative through the technology of ore dressing should be accelerated so th 
the degree of dependence on outside sources can be minimized. 


rencies be authorized and directed t 








It is recommended that Government a; 
intensify scientific research designed to develop means of beneficiating low-gra¢ 
ores in a commercially feasible manner In addition to the substantial w 
being done in industrial laboratories, many avenues of research remain unex 


plored and await efforts not restricted by the necessity for realizable results. Ai 
important example of results attributable to Government research may be drawn 
f magnetic taconite development: Pioneer research on the agglomeration of 
the concentrates was performed in the Mines Experiment Station, University of 
Minnesota where work was done by Federal and State technologists under the 
direction of Dr. EK. W. Davis. A process was developed that is to be used in the 
large plant under construction at Beaver Bay, Minn 

\ need exists for experimentation in connection with flotation, chemical, and 
pyrometallurgical methods of ore treatment. Processes have been developed or 
a laboratory scale that need testing on a pilot-plant scale. Effort should be mad 
o modify smelting practice to utilize lower grade ores and fuels, and to permit 
economic operation in smaller units. 

\n effective 10-year program of Government research which would encom 
ation of mining difficulties, laboratory experiments, pilot-plan 
testing facilities, correlation of the available information on domestic reserves 
and field exploration for new deposits as well as extensions of known deposits 
is estimated to be possible on a total appropriation of $30 million. It is diffieult 
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to conceive of a more rewarding investment in the conservation field, or one that 
would be likely to provide more tangible results. Delay in the initiation of ar 
organized approach can only result in greater costs when the need becomes more 
irgent, and meanwhile, national security is jeopardized to the extent that iron 
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Iron are imported for consumption in the United States, 1943-52 


{In gross tons] 








ps 1943-47 ; res ai a 3 
Country Average 1948 1949 1950 1951 1952 
112, 486 405, 224 415, 501 494, 342 446, 273 66, 008 
4 20 
ibourg 244 2 
17, 109 295, 926 351, 134 701, 329 1, 037, 828 1,010, 919 
frica 4, 504 18, 528 59, 548 192, 669 255, 817 217, 764 
779, 866 985, 846 1, 615, 803 1, 852, 508 1, 961, 990 1, 822, 038 
594, 508 2, 631, 997 2, 627, 007 2, 606, 557 2, 767, 207 1, 861, 57 
2 
449 
62, 312 34, 500 11, 589 29, 000 4, 223 87, 5 
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7, 500 
934 9, 041 500 
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103 9, 451 | 
4 30 110, 123 572, 485 
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7,114 
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ench. 
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9, 359 56, 358 82,815 119, 093 f 19, 200 
on of South Africa... 1, 787 4, 800 
United Kingdom 444 351 302 751 690 
Venezuela 1, 845. 776 
Total 1,942,090 | 6,108,754 | 7,391,291 | 8, 281, 237 », 760, 625 
! In addition 15,735 tons of pyrites cinder were imported in 1950; 8,675 tons in 1951; 11,149 tons in 1952. 
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CHROMITE POSITION OF THE WESTERN HEMISPHERE 


United States production of chromite in 1952, most of which was produced 
at high incentive prices, constituted less than 1 percent of the total world pro- 
duction; Western Hemisphere production amounted to less than 3 percent of 
the world total. In sharp contrast with this production is consumption; the 
United States consumed one-third of the total world production of chromite, 
with the Western Hemisphere accounting for a somewhat higher percentage. 

What is needed to make more effective use of Western Hemisphere reserves 
is (1) considerable mining and metallurgical research designed to lower the 
production cost of chromite from the substantial reserves of low-grade ores, 
and (2) a program designed to demonstrate the feasibility of using lower grade 
concentrates through revisions in general metallurgical methods. These, plus 
additional research on the utilization of the chromium contained in the lateritic 
iron ores of Cuba (about 17 percent of estimated world resources of 300 million 
tons of Cr.0;) would make the chromite position of the Western Hemisphere 
considerably more comfortable than it is currently. 


STRATEGIC CONSIDERATIONS 


Chromite is high on the list of strategic and critical minerals with large ton- 
nages needed for stockpiling. Wartime needs for chromite far exceed those of 
normal periods of high industrial activity. Moreover, the important sources 
of better grades of chromite involve serious transportation risks during war- 
time. Consuming plants in the United States are widely scattered and do not 
present an unusual plant-protection problem. 


USES 


Chromium finds its application in three fairly independent fields as indicated 
by the general grade designations of the ore, metallurgical, refractory, and 
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chemical. Physical and chemical characteristics as well as price determine the 
vrade of the ore. Distribution of ore consumption, percentagewise, reveals that 
1952, 57 percent was consumed in the manufacture of ferrochromium and 
ier chromium-bearing metals; 33 percent was consumed in the manufacture 
of refractory materials and 10 percent in chemical processes. 
Che largest and best known use of chromium is in the manufacture of stain- 
ss steels. The element, however, is widely used also in low-alloy, high-strength 
teels and in numerous new alloys for high-temperature service, such as those to 
used in jet engines and gas turbines. A remarkable resistance to corrosion 
and fatigue at high temperatures places chromium in heavy demand for these 
Refractory chromite is chemically neutral and, therefore, is made into bricks 
| used to separate acid roofs from basic bottoms in open-hearth furnaces. 
Chrome cements are used for special refractory purposes. The chemical prod- 
ts made from chromite are used principally in the manufacture of pigments, 
the tanning of leather, and surface treatment of metals. Additional uses are in 
textile, chemical, and dye manufacture, and in making of chromium metal. 


SUBSTITUTES 


There are no known substitutes for most chemical and metallurgical uses 
of chromite. For refractory purposes, however, magnesite can be substituted 
for chromite for many purposes at additional cost to the consumer. Probably 
a saving of as much as 25 percent of refractory chromite could be made by this 
substitution. 

PRICES 


Prices for imported chromite have been relatively steady during 1952 and 
early 1953. The three different grades of ore command prices as in the follow- 
ing table wherein quotations are on the basis of long dry ton, f.0.b. cars, Atlantic 
ports : 

Metallurgical ore: 48 percent Cr.0;, 3:1 chrome iron ratio, Rhodesian 
$44-$46, Turkish $54-$55. 

Chemical ore: 44 percent Cr.O;, no ratio, Transvaal, $27-$28. 

Refractory ore: Prices are not quoted but probably range from $25 to $35. 

Domestic chromite is being purchased by the Government at a base price of 


9 


$115 for lump ore containing 48 percent Cr.O; with a 3:1 chrome-iron ratio. 
TARIFFS 


There is no duty on imports of chrome ore, however, chrome alloys and chro- 
mium metal are dutiable as in the following schedule: 
Ferrochrome over 3 percent carbon: 54 cents per pound of contained 
chromium. 
Ferrochrome less than 3 percent carbon, other chrome alloys, and chrome 
metal: 121% percent ad valorem. 


RESERVES 


If the Western Hemisphere were able to satisfy its chromium needs solely 
froin its own commercial reserves of chromite (including commercially acceptable 
ore being mined at subsidy prices) the reserves would be depleted in 1 year. 
United States reserves would last less than 2 months. If consideration were 
xiven to all reserves of chrome ore in the United States and Alaska, including 
deposits that are not currently commercial for economic or technologie reasons, 
the entire supply would be exhausted in less than 7 years. 

In 1952, consumption of chromite in the Western Hemisphere totaled an esti- 
mated 1,334,000 short tons, with the United States accounting for 1,185,460 short 
tons of this total. If reserves are computed on the basis of what is economically 
ininable at current commercial prices without considering the unusually high 
prices paid by the Government, United States reserves are virtually nil; thus 
the entire consumption requirement must be filled by foreign ore. The same 
would apply for continental North America. Considering the entire Western 
Hemisphere, Cuba’s reserves amount to a total of about 550,000 tons of ore, 
100,000 tons refractory and 50,000 metallurgical. Brazil has about 50,000 tons, 
but cannot be considered as a source for United States consumption as its pro- 
duction in the main is consumed internally. Guatemala’s high-grade ore is 
spotty and reserves in terms of United States consumption needs can be dis- 
counted completely. 
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United States 


Current chromite reserves are located in California, Montana, Oregon, and 
Alaska, Some of the California and Oregon ores are acceptable in current com- 
mercial practice, but cannot be mined profitably at current commercial prices, 
In this category belong the California and Oregon ores being purchased by the 
Government at more than twice the price of the costliest foreign ores (Turkish), 
as well as the Alaskan deposits being developed at Red Mountain on the Kenai 
Peninsula with the impetus of a Government loan and purchase contract. 

Montana‘s extensive deposits in the Stillwater complex are low grade and not 
acceptable in general commercial practice. The same statement applies to the 
rather large deposits of chrome-bearing beach sands in Oregon (about 250,000 
tons Cr.O0;). Although the Mouat deposit in Montana, which comprises a major 
portion of the Montana reserves, is currently being mined by private industry 
with the aid of a loan and purchase contract from the United States Govern- 
ment, the resulting concentrates are not usable in general commercial practice 
and cannot be sold profitably to industry at current market prices. While it is 
generally recogniezd that ores containing low chrome and high iron can be used 
by industry, it is also recognized that as long as high-grade foreign ores are 
available at comparatively low prices, economics and custom will prevail. Should 
low-grade, high-iron-content ores become acceptable, several hundreds of thou 
sand of tons of such ores scattered through California and Oregon may also 
be looked to as reserves. 

Experimental work performed by the Bureau of Mines in cooperation with 
industry bas proved that domestic reserves of low-grade concentrates can be 
used successfully for some metallurgical and refractory purposes. 


ULTIMATE RESERVES 
Canada 

About 10 million tons of low-grade, high iron chrome ore containing about 
2 million tons of Cr.O; are available in the Bird River area of Manitoba. Such 
ore could be used without further advances in technologie research should eco 
nolics and urgency so dictate. 


Cuba 


Although capable of a large production of refractory ore—in 1943, Cuba 
produced 348,560 long tons of chromite, 20 percent of the world total—the com 
petition of more easily mined and better-grade refractory ore from the Philip 
pines has decreased the Cuban output considerably. The major productio! 
has been from the Provinces of Oriente, Camaguey, and Matanzas, althoug! 
chromite is found in much of the northern half of the island. ‘Total Cuba 
reserves of chrome ore are estimated at 2,750,000 tons containing 800,000 tons 
of Cr.O About 50 million tons of Cr.O; are contained in the chromiferous 
lateritic iron ores, but these reserves cannot be utilized without further advances 
in mining and metallurgy. The United States Bureau of Mines is currentl 
working on this problem. 

Brazil 

Brazilian chromites are chiefly low grade (30 to 42 percent Cr.O;) ; reserves 
are estimated at 40,000 tons of Cr.Os3, mostly from the States of Bahia and Goiaz 
Additional undetermined reserves are contained in Minas Gerais and Amapa 
razil’s peak production during World War II was less than 8,000 tons (1943), 
and of late has been between 2,000 and 3,000 tons. Most current production 
is consumed internally. 


United States 


Ultimate chromite reserves of the United States, chiefly low-grade, high iro 
ores, amount to about 346 million tons of contained Cr.Q;, or about 7 years’ 
supply at the 1952 consumption level, if all the Cr.0; could be utilized. 


OVERSEAS SOURCES 

Africa 

Both Southern Rhodesia and adjacent Union of South Africa are important 
sources of chromite for the United States, with reserves which are the largest 
known anywhere at the present time, amounting to hundreds of millions of tons 

The mining industry in the Union is owned locally, but the bulk of Southern 
Rhodesian production is by companies affiliated with United States consumers. 
Production in both areas is for export, with the exception of small local sales. In 
1952, the output of both countries combined was 35 percent of the world total 


and 
‘Oln- 


ices, 


not 
the 


000 


ba 


m 


STOCKPILING STRATEGIC AND CRITICAL MATERIALS 75 


U. S. S. R. excluded), which compares with 3 percent for the Western Hemi- 
re, 25 percent for Turkey, and 21 percent for Philippines (of which about 
percent was refractory ore). 
he importance of the African supply of chromite to the United States is 
lent in the table below, showing this country’s 1952 imports of the ore by 
des, and also the percentage of total chrome imports represented. 
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Chat imports from Africa in 1952 were not substantially larger was due pri- 
lv to the failure of the railroads (Government owned) to handle all offer- 
s of export ore; thus Southern Rhodesia ended the year with over a half 
m tons of chrome in stockpiles above ground. 
he chrome exports of both countries are through Indian Ocean ports situ- 
1 in Mozambique, a Portuguese colony the port for Union ore is Lourenco 
Marques, and that for Rhodesian ore, Beira. Maximum rail haul for chrome 
hese ports is around 400 miles and 500 miles, respectively. Capacity at Beira, 
lich handles other exports, became inadequate during the current boom but 
ntly has been enlarged. To relieve the port further, a new railroad is now 
er construction from Southern Rhodesia to Lourenco Marques. There is no 
rail route from the main mineral producing parts of the Union of South- 
Rhodesia westerly to the Atlantic Ocear 
1ited chrome production aiso e@XISts on the Atl 





ntiec side of Africa. The 
ree is Sierra Leone, a British colony which exports via Freetown, situated at 
proximately latitude 12° north. 
‘17 ad 


Since 1949 the production of chromite has been increasing, due to the fact that 


v mines were put into production and new mining pits were opened in the 

sa mining district Deposits of chrome ore estimated to amount to about 

1.000 tons were recently discovered in southwest Serbia. Yugoslavia’s re- 

including the newly found deposits, have been estimated at 2 million tons, 

Deposits of romite are widely scattered through eastern and northeastern 
> 


reece. Reserves for metallurgical and refractory grade chromite are estimated 
160,000 and 640,000 short tons, respectively. Production and exports have 
en small 
key 
In 1951, Turkey's output of 663,833 short tons of chromite was 22 percent of 
he world’s total In 1952 the production creased to an estimated 700,000 
ms. Although the latter figure represents perhaps the maximum output to be 
x<pected from this country, it can be maintained for the next decade. Demand 
chromite coupled with good prices as well as the excellence of some of the 
deposits have been the principal contributing factors to the rapid increase in 
he annual production during the last 5 years. In 1952, Turkey supplied about 
‘7 percent of total chrome imports of the United States 
Most of the Turkish production is exported to the United States. Gravel and 
acadam roads connect the different mine groups to railheads or directly to ports 
n the Mediterranean, the Sea of Marmara, and the Black Sea. Rail plus road 
tances vary from 50 to 350 miles 
It is difficult to estimate reserves of chrome deposits because of the mode of 
ccurrence. This is particularly true in Turkey where many private producers 
lo not spend funds for exploration work. The latest estimate for chromite re- 
rves in Turkey is 6,400,000 short tons, which is considered conservative. There 
s a large area where the geology is favorable for discovery of additional 


chromite deposits. 
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Pakistan 

Since 1915 there has ben a steady production of chromite in Pakistan at annua 
rates which have varied from 15,000 to a maximum of 40,000 long tons (1942 
The ore is of high quality metallurgical grade exported mainly to the United 
Kingdom. The output in terms of world total is not important. 


Afghanistan 

Chere are a number of chromite bodies in the Logar Valley, Afghanist: 
Total indicated reserves are 180,000 tons of which nearly 30,000 tons meet 
exceed the specifications of metallurgical chromite. Lack of transportati 
facilities within Afghanistan and the long, high-cost hauls to foreign markets 
are the problems confronting chromite mining enterprises. With good manag 
ment, however, it may be economic to export the high-g Which cor 
mands a premium price in the world market. 


Tran 

Chromite deposits are known in at least three localities in northeast and sout} 
east Iran. ‘The deposits are generally podlike, similar to those of Afghanistan 
and Pakistan. Two of the deposits in Isfandageh near Kerman seem, according 
to available anaylses, to be of Some 7,000 tons of hand cobbed 
chromite have been prepared for export at this locality but have not been shippe 
Nearest port is Bandar Abbas some 300 miles away, and loading would 
have to be with lighters. It is believed that if markets exist, Iran may be able 
to export about 20,000 tons of ore per year. 


Philippine Islands 

Known reserves of chromite in the Philippines are on the order of 10.8 millior 
tons, of which 10.1 million tons are refractory grade. The geology of the islands 
indicates quantities of undeveloped metallurgical ore 
Chromite production has been expanding rapidly since 1950, with virtually all 
of the ore being exported to the United States. During 1952, the Philippines 
supplied the United States with 84 percent of its imports of refractory chromit 
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good grade 


as yet. 


however, substantial 


Vew Caledonia 

New Caledonia is the seventh largest producer of chromite in the world, and 
has accounted for about 4 percent of world output since World War II. 
are unknown, but it is reported that large tonnages of ore were uncovered during 
World War II 


Reserves 


United States, 1952, by countries, and 
by grades, in short tons 


Chromite imported for consumption in the 
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itl ka 25,000! 11,000 450, 000 
[ ) i 14, 713 100, 000} 45, 00 250, 000 
\ ina 15, 120. 000 
ae I 6, 591 30,000! 15, 500 4. 000, 000 
eC] 150. 000 
e 400, 000 
aid tal 21, 304) 1, 182, 460/500, 000! 155,000! 72, 004 400, 000 
ble 145, 907) 1 60, 000 10, 000, 000 
ila 70 
Camaguey (refractory) 50,000! 87, 500 1, 600, 000 
ente (refractory), metal- 68, 131 250, 000) 87, 500 500. 000 
on lurgical | 50, 000 22, 000 100, 000 
Is Laterites 3, 000, 000, 000 
re Total. | 68, 131)... 550, 000; 200,000) 3, 002, 200, 000 
ill Bahia, Goiaz, Amapa, | | | 
on Minas Gerais 2. 500 12 500 1,000' 50,000) 20,000 100, 000 
Us Western Hemi- 
92, 000) 1, 333, 800) 560,000) 755, 000) 290,000) 3, 032, 700, 000 
] 
id 
; Estimated 
eS 
1S World production of chromite, by countries, in 1952 
{In short tons] 
id . . ° : 
North America: A sia—Continued 
Cuba 68, 132 Pakistan 
Guatemala a * 66 Philippines 
United States c 21, 304 Turkey 
South America: Brazil__- (*) U.S. 8S. R 
Europe: Africa : 
I ke ati (7) Sierra Leone ca 
Greece ieee 31, 838 | Southern Rhodesia 
Yugoslavia aia 118, 719 Union of South Africa 
64 (sia: Oceania: 
’ . . . 
s Afghanistan - ere? Australia canada ‘ 
Cyprus (exports) ---- New Caledonia 
- India ~— ~ a (*) 
Iran “ive — er | ices tac 
2 a _ : *52, 000 | 
is Estimate 
fi 2 Data not available; estimate included in total 
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THE MANGANESE POSITION OF THE WESTERN HEMISPHERE, OCTOBER 19, 195. 










Manganese is necessary for the production of steel, and it is this use which 
accounts for the volume of manganese-ore consumption. Manganese in the form 
of a particular grade of manganese dioxide is essential for the manufacturs 
of dry cells, but the tonnage involved is relatively small, Certain chemical uses 
for manganese ore are in much the same position. United States commercia 
reserves of these ores in comparison with respective annual consumption rates 
can be measured at best as approximately a 2- or 2144-year supply if productior 
were geared to consumption. Large deposits of low-grade materials in this 
country can conceivably become a submarginal reserve under emergency condi 
tions after suecessful beneficiation methods have been developed for them. Be 
cause this presents difficult economic and technologie problems, and because 
all known and prospective foreign sources of supply of importance, including 
those of the Western Hemisphere, entail long sea routes, vulnerable to atta 
in time of war, the weakness of the United States position with respect to 
manganese is serious in that eventuality. 

The Western Hemisphere is estimated to have reserevs of manganese ore 
the neighborhood of 70 million tons, approximately 90 percent of which is 
South America—mostly in Brazil. Half the Brazilian tonnage is undeveloped 
There are good possibilities for further discoveries of importance in South 
America, but very little prospect for such favorable developments in Nort} 
America. 
























UNITED STATES 








The most important commercial reserves in the United States, and the only 
truly commercial reserves of significance, at the present time, are an estimated 
5 million tons of low-grade carbonate ore at Butte, Mont., the manganese content 
of which makes this reserve equivalent to approximately 1,500,000 tons of ore 
of 58 percent manganese grade. These Montana deposits are beneficiated ti 
produce a high-grade nodule for metallurgical use. In 1952 production amounted 
to 90,772 short tons, averaging 57.5 percent manganese, or 90 percent of the 
entire domestic production of metallurgical-grade ore. The deposits have beer 


the chief source for domestic production of metallurgical ore for more than 10 
years 









The Philipsburg district of Montana is estimated to have 800,000 tons of 
carbonate ore of somewhat higher grade than that at Butte. They may be 
considered the equivalent of 875,000 tons of 48-percent grade. 

Some 5 million tons of low-grade oxide ore, equivalent to approximatel) 
1,100,000 tons of 48-percent grade, has been estimated for the Three Kids district 
of Nevada. A commercial plant is now using this material to produce manganese 
nodules for metallurgical consumption. 

Numerous small deposits in the country are estimated to aggregate approxi 
mately 1 million tons of reserves that might be mined at the present Government 
price of $2.30 per unit for 48-percent-manganese content. 

\ll of the above deposits may be considered to make up the total commercial 
reserves of the United States, equivalent to roughly 4 million tons of ore of 
good metallurgical grade. 












In addition to this, the United States has large tonnages of low-grade materials 
which with technological pregress could conceivably make the country self 
sufficient in the future, Perhaps the most important of these is the large quan 
tity of manganese-bearing open-hearth slags accumulated, and steadily accumu 
lating, at the dumps of the Nation’s steel mills. It has been estimated that 
the quantity of this slag produced annually at integrated steel plants in this 
country is sufficient to supply nearly one-half the domestic needs for manganese 
A pyrometallurgical process, developed by the Bureau of Mines in cooperation 
with the American Iron and Steel Institute, has been determined to be technically 
feasible for the recovery of this manganese, and a semicommercial plant is now 
being constructed to test its economic feasibility. 

The Cuyuna Range of Minnesota is estimated to have from 10 million to 
25 million tons of metallic manganese contained in 500 million tons of manganif 
erous slate and associated material. This is apart from the manganese con 
tained in the manganiferous iron ores of the range. Aroostook County, Maine, 
is estimated to have 28 million tons of metallic manganese in manganiferous 
ferruginous slates averaging about 9 percent manganese. Of this quantity, 
22,800,000 tons of the element is contained in 256 million tons of rock at 1 de 
posit \t Artillery Peak, Ariz., are an estimated 7,500,000 tons of metallic man- 
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contained in 195 million tons of rock. All of these deposits present 
ilt problems for the recovery of their manganese content. The Bureau of 
Mines is working to develop satisfactory methods of recovery, and has met with 
hnical encouragement. 
Outcropping for 120 miles along the Missouri River and its tributaries in 
th Dakota are manganese-bearing concretionary shales estimated to contain 
illion tons of metallic manganese in 2,500 million tons of rock, an average 
of 1% percent. Although this is a tremendous tonnage, it presents 
ved mining and metallurgical problems which must await successful de- 
ment of the higher grade deposits. 
Since consumption of manganese in terms of ore in the United States has 
eraged 1,800,000 short tons per year for the past 5 years, it is apparent that 
Nation will be virtually dependent upon foreign sources until its submarginal 
eserves are made available on a production basis. 


CANADA 


Canada has no important deposits of manganese ore. Apparent consumption 

manganese ore in Canada has averaged 180,000 short tons per year for the 

5 years, and may be expected to increase. The country is now completely 

endent upon foreign sources of supply for its manganese ore and will probably 

inue in that position, although there is some remote possibility for future 
liscovery. 


Production of manganese ore in 1952 and estimated reserves in the Western 
Hemisphere, in short tons 


Production Equipped or being | 
of manga- |equipped for production} 
nese ore, 

concentrate 

or nodule Manganese Ma 
in 1952 content 


Unequipped 


A merica: 
nited States 

Butte, Mont 90, 77% 5 000 850, 000 

Philipsburg, Mont 000 180, OOF 

Ihree Kids, Nev~ 000 500, 000 

Miscellaneous small deposits-| ; 000 1 350, 000 

Chamberlain, 8, Dak-.......-} 5 ‘a = 2, 500, 000, 000 45, 000, 000 
f 10,900, 000- 
\ 25, 000, 000 
Aroostook County, Maine__-| 314, 000, 000 28, 000, 000 
Artillery Peak, Ariz.- | ; 195, 000, 000 7. 500, 000 
Open-hearth slags 2 2 


Cuyuna Range, Minn dacde 500, 000, 000 


Total, United States.....-_| , 999 | 11, 800, 1,880,000 | 3, 509, 000, 
Costa Rica Dare 91 ‘ 5, 
Cuba 2 Ses 2 Abie , 424 | 11,000, 400, 000 
Mexico... é ae sina , 435 | | 1, 650, 1 577, 500 s 
Panama...... : ‘i | id ery , 000 000 


. ? : a pa ae 00- 
Total North America , 949 | 14, 450, 857, 500 3, 000 aan 


ith America: 
Brazil 
Minas Gerais 5, 4, 000, 000 , 760, 000 
Bahia... 3 1, 000, 000 440, 000 
Amapa 25, 000, 000 2, 500, 000 
Urucum ‘ 30, 000, 000 000 
Total Brazil : , 368 | 30,000,000 | 14, 700, 000 30, 000, 000 000 
Chile — , 887 1, 200, 000 420, 000 | 
Peru... — a nthitiats maleetiae 597 (4) (4 


Total South America. ......... 8,852 | 31, 200,000 | 15, 120, 000 30, 000, 000 13, 650, 000 


| 104, 172, 000- 


650,000 | 17,977,500 | 3, 539,055,000 |“) 175 g99 


Total Western Hemisphere.... 709, 801 45, 


! Partly equipped, partly unequipped. 

? Unmeasured. 

' Most Brazilian production was from Minas Gerais, but some from Bahia 
‘ Unmeasured and not significant. 








82 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 





CUBA 


At present most of Cuba’s production of manganese ore comes from one mine, 
the Charco Redondo Mine in Oriente Province. Because of the uncertainty as 
to its reserves, and the fact that the rest of the country’s reserves are distributed 
among relatively small deposits, figures varying from 400,000 to 1,800,000 tons 
have been estimated for Cuba’s reserves. Taking everything into consideration, 
it is believed that 1 million tons is probably the most reasonable figure to use 
lor al reserves, 









commer 









MEXICO 











Commercial reserves of manganese ore in Mexico are estimated at 1,650,000 

short tons scattered over the country in small deposits. Shortage of railroad cars, 
poor roads, and other transportation difficulties hinder production. Mexico's 
annual consumption of manganese ore is in the nature of 13,000 to 17,000 
t tons 









Sho! 





BRAZIL 








Total reserves of manganese ore in Brazil are estimated at 60 million tons 
these, 50 million tons having an average grade of 45% percent are at Urucum, 
near the Bolivian border in Mato Grosso, some 2,000 miles from the coast 
Although negotiations leading to their development have been under way for 
some time, exploitation of these deposits in the near future does not seem prom 
lsing. The Bethlehem Steel Co., is now developing a deposit in the Territory of 






QO! 








Amapa which contains 25 million tons of 50-percent ore. Most of Brazil’s present 
production comes from Minas Gerais, where reserves are estimated at 4 million 
tons, but operations suffer from limitations of transportation. Relatively minor 
deposits are being mined in the State of Bahia 





Consumption of manganese ore in Brazil has been steadily increasing and is 
now estimated at approximately 41,000 short tons. 









CHILI 









Chilean reserves of good manganese ore are estimated to be 1,200,000 tons 
Chilean consumption is expected to increase with the completion of a new ferro- 


manganese plant so that all Chilean production will probably be consumed 
locally by 1956. 















OTHER SOUTH AMERICAN AND CARIBBEAN COUNTRIES 












Other South American and Caribbean countries have known manganese occur- 
rences or have reported manganese discoveries, and the possibilities for discov 
eries of important commercial reserves in some of the countries are believed 
to be very good, particularly Venezuela 










SOURCES OF SUPPLY FOR UNITED STATES 





In 1952, the United States obtained 4 percent of its supply of newly acquired 
manganese ore from domestic production, 37 percent from India, 30 percent from 
Africa, and 21 percent from the Western Hemisphere excluding the United 
States. Of the Western Hemisphere countries, Cuba supplied 9 percent of the 
United States’ total newly acquired ore, Brazil 6 percent, Mexico 5 percent, 
Chile 1 percent, Peru less than 1 percent, and Costa Rica a small shipment of 
91 short tons. Imports of ferromanganese accounted for only 4 percent of the 
United States’ total acquisition of elemental manganese in 1952. Of this quan 
tity, 48 percent came from Norway, 45 percent from Canada, 6 percent from 
I'rance, and the remaining 1 percent from Yugoslavia and Western Germany 

Imports of manganese ore from Brazil may be expected to increase steadily 
until they will be on a level with those from India and Africa, and may con- 
ceivably replace India as the United States’ principal supplier. 

The largest reserves of manganese ore in the world are in Soviet Russia 
which cut off imports to the United States in 1950, and has only recently given 
indications of possible resumption. Russian ore, which is of high quality, 
formerly supplied as much as one-third of the United States imports. When 
the flow of this ore stopped, United States stocks fell to an extremely low level 
before other sources of supply, chiefly India and Africa, were able to fill the gap. 















Engineering estimates of Indian manganese reserves are not available. How 
ever, reserves may Well be about 100 million tons. 

Ore reserves of Africa are also large, and are distributed among 10 different 
political divisions, certain of which are the United States’ present and potential 
principal source of supply for battery and chemical grade ore. 
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TARIFFS 


ffs on manganese ore in effect at present are as follows 


ganese ore: one-fourth cent per pound contained manganese (except for 
om Cuba and the Philippines which are duty free, and except for ore from 
Russia and its associated countries for which a 1 cent 


able) 


per pound ity 1s 


vanese ore (sintered) : 15 percent ad valorem 


omanganese, 4 percent or more carbon: eleven-sixteenths cent per pound 
ned manganese 


‘omanganese, 1 to 4 percent carbon: fifteen-sixteenths cent per pound con- 
manganese. 
omanganese, less than 1 percent: fifteen-sixteenths cent per pound plus 
cent ad valorem. 
gn governments also impose export duties on manganese ore in variable 
nts, apparently chiefly for purposes of revenue rather than to re 


SUPICT 


Vanganese ore imported into the United States in 1952, in short tons 


Gross 


weight 


Morocco Z 
cific Islands 
ast 


S AND PRESENT UNITED STATES GOVERNMENT DOMESTIC MANGANESE PURCHASE 
PROGRAMS 


ported ore prices, based on ore containing 48 percent manganese delivered 

stern United States ports, duty paid, increased from approximately 72 cents 

ong ton unit (22.4 pounds of contained manganese) at the beginning of 1949 
$1.25 at the beginning of 1955. The price for domestic ore of the same grade, 
Government purchase programs instituted in 1951 and 1952, was $2.30. 


SUBSTITUTES 


\lthough it is possible technically for certain elements to be substituted for 
nganese to give the desired results in its essential uses, none has proved to be 
lequately capable of replacing manganese on a production basis for the job 
ias to do. In fact, the substitution of manganese for certain other elements, 
ch happen to be in even tighter supply, has progressed much further. The 
antities of metal involved are small, however, compared to the quantities of 
anganese consumed in its normal uses. 


CONSUMPTION OF MANGANESE ORE 


The United States is the largest consumer of manganese ore in the free world, 
wed by the United Kingdom which had an apparent consumption of 452,346 


2,3 
rt tons compared with 2,050,651 short tons in the United States in 1950, the 

test year for which world figures are available. Consumption of manganese 
in the United States in 1950 was 1,650,429 short tons. The combined ap- 
ent consumption of manganese ore in free-world countries, other than the 
ted States, was 1,836,823 short tons. 


Consumption of manganese, in terms of ore, in the United States, 1948-52 


Short tons, in | 


I for 
1s ¢ re 


1, 644, 000 | 1951 , 2, 121, 000 
1, 466, 000 | 1952_____- : 1. 945. 000 
1. 838, 000 
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1951 1952 1953 1954 


1950 


Prepared by United States Department of the interior, Gurese of Mines 


TOTAL U.S. IMPORTS 
1948 1949 


IMPORTS 


1947 


J 
«a 
a 
ws 
z 
a 
oO 


HEMISPHERE ~ 
1946 


WESTERN 


4 





MANGANESE ORE, METALLURGICAL GRADE * 
1945 


1944 





1943 


1942 





Pinciudes 23,000 tons from Austrolosia, 1952 
Minersis, Materials and Fuels Economic Subcommittee 
trtertor end insular Afters Commitioe United States Senete 


i94! 
® includes some chemica! grode 


1940 
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THE MOLYBDENUM POSITION OF THE WESTERN HEMISPHERE 















Virtually all of the reserves of molybdenum ore in the world are in the 
Western Hemisphere, and if molybdenum-bearing material classed as ore only 
ise it is a component of copper ores is discounted, nearly all these reserves 
in North America. Molybdenum reserves of the United States contain 
than 38 billion pounds of molybdenum metal. The Climax deposit in 
ado contains ore mined primarily for molybdenum; copper deposits of 











Ne la, New Mexico, and Utah contain molybdenum, both Canada and Mexico 
significant ore reserves not completely developed. South American re- 
s are in copper ores. Norway, Japan, and Korea have small reserves. <A 
t in Russia is said to have been developed, but no data on reserves are 
ible. 





e United States produces 88 percent of the world’s molybdenum (exclud- 
Russia) ; Chile provides 7 percent, and the balance is produced in Canada, 








N ay, Japan, and Peru. Mexico formerly produced molybdenum as a by- 
luct of copper mining. 
{t both molybdenum mines and at copper mines where molybdenum is pro- 






d as a byproduct a molybdenite (MoS.) concentrate is produced. In the 
ed States this concentrate is normally shipped to plants in Pennsy] 





ivanla 
Ohio for roasting and conversion to products used by industry; however, 
re is roasted at the mines. Chile and Canada ship unroasted concentrates. 
e important molybdenum-consuming nations of Europe (excluding Russia) 
rt concentrates for roasting and conversion to products. Nations that are 
ill consumers import products, such as ferromolybdenum. The United States 
he chief source of both concentrates and products; however, the European 
nsumers also use the entire production of Chile and Norway, and in recent 
rs have imported the small Canadian production 
The United States will continue to dominate the molybdenum industry for 
iny years both as a producer of ore end of products. No large ore bodies 
being developed outside the Western Hemisphere with the possible excep- 
of Russia. Production in Canada will expand in the near future to about 
the level of Canadian requirements, but it is probable that firms in the United 
States will convert this material to products. The level of molybdenum pro 
luction in Chile will continue to be dependent on the demand for copper. 













UNITED STATES POSITION 






Because potential emergency requirements for molybdenum exceeded the ca- 
pacity of the producing firms the Government sponsored a plant expansion and 
mine development program at Climax, Colo., which is now nearly completed. 
Expanded copper production coupled with technical improvements in the 
olybdenum recovery units has contributed to the production of molybdenum. A 
purchase contract negotiated with a Canadian firm will add a small increment 
for stockpiling. If no emergency situation calls for the all-out use of molyb- 
lenum, there will be a considerable surplus of productive capacity ; except for 
stockpiling requirements this would be true at present. 

nereased production of alloy steels containing molybdenum can be expected in 
Europe and it is probable that an export demand for from 6 to 10 million pounds 
per year will continue. 

In case an emergency develops after 1954, molybdenum will be available to 
substitute for other alloying elements that may be in short supply. 

The long-termed demand for molybdenum in the United States can be expected 
to follow the trend of steel production. No significant change in the use pattern 
is expected. The supply from domestic sources will be ample to cover both the 
domestic and export requirements. 




















CANADA POSITION 










Production of molybdenum is now confined to the La Corne mine in Quebec. 
Byproduct production from copper mining is expected to add to production in 
future years. In the recent past a portion of the Canadian production has been 
shipped to the United States for conversion to products needed in Canada and 
the balance has been exported to Europe. A portion of the future production 
may be purchased by the United States Government under the terms of an option 
to obtain up to 6 million pounds of molybdenite during the next 5 years. Pro- 
duction will be ample to cover the requirements of Canada. 
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CHILE POSITION 


developmen regardin 


g molybdenum are known to be under way ir 

duction will continue to be related to the output of copper at the 

ne Of Kennecott Copper Corp. From the long-term standpoint addi 
iybdenum may be available from other copper deposits 


NORWAY POSITION 


rway will become submarginal if there is a slight 
molybdenum 


{PTION OF MOLYBDENUM 
74 percent of the world’s molybdenum. The other 


ed Kingdom, Germany, France, Sweden, and 


es and concentrates, by countries, 1951 


United States, 


Thousa 


mot 


MOLYBDENUM 


e issued plans of distribution of molyb 


d been approved by member nations, during the period from July 
I, 1953. In 1952 the United States was allocated 76 percent of 
“] supply 
tional Materials Conference distribution of molybdenum 
in 1952 
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THE COBALT POSITION OF THE WESTERN HEMISPHERI 


occupies a unique position among the commercially and technically 
int metals, Compared with nickel, it is not used in large tonnages, but 
sential to a number of technical operations in present-day manufacture 
ategic importance of cobalt lies in its use, chiefly as an alloying element, 
temperature alloys, high-speed cutting tools, and high-performance 
alloys. The ability of cobalt-base alloys to withstand high tempera 
as made them superior to other alloys in jet aircraft engines and turbo- 
hargers and for various components of gas turbines. The cutting efficiency 
h-speed steels is almost directly proportional to their cobalt content. A 
relationship exists between cobalt content and magnetic efficiency in per- 
magnet alloys 
an Congo, on which the United States has depended for mo 
supply, has the largest and richest commercial reserves and has 
es in Belgian Congo, Belgium, and the United States. Accordingly 
ntinue to rank first as a producer of cobalt for many years in the future 
te the large potential reserves of cobalt in the Unite States. lack of 


rical extraction methods has prevented the country from becoming an 


int produce 
liversity of 
ped for extracting cobalt 
ed production rates, the United States will have capacity to produce abhont 


In processing from ore to refined metal, few metals require 


netallurgical operations as does cobalt 


‘I 
I 


Provided pr 
rovided processes 


contained in the ores at two deposits attai 


100 pounds annually, which is greater than consumption in any year nre- 
1950, but is not enough to meet mobilization requireme! 


t wou make possible the meet 


irge strategic stockpile of coba 
ation demand in the event supplies were cut off from Belgi: 


RESERVES 
ially all cobalt occurs in combination with other metal 
iron, arsenic, lead, zinc, manganese, and 
occur in sufficient quantity to be mined 
nin sources of cobalt are as coproducts or byproducts in , oduction 
her metals. 
sociated with other metals, there a 
sphere, and were recovery practicable production would probably 

to supply the United States. However, large quantities of the cobal 
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refinery, designed to produce 1,386,000 pounds of cobalt annually, is being 
erected to serve the deposits at Fredericktown, Mo. The refining process used 
on the Blackbird ore and to be used on the Fredericktown ore is completely 
new. Because of mechanical difficulties and the failure of parts and equip. 
ment to withstand the corrosive and abrasive conditions to which they were 
subject, continuous operation of the refinery serving the Blackbird ore has been 
impossible. Consequently, thus far the quantity of refined cobalt produced has 
been small relative to the designed capacity of the plant, which is 3,300,000 
pounds. However, should the problem of refining the ores from the Blackbird 
district and at Fredericktown be solved, the United States will have annua] 
capacity to produce about 5,300,000 pounds of cobalt from domestic ore by the 
end of 19538. 

Despite the fact that deposits of cobalt elsewhere in the United States con- 
tain larger reserves (107,000 tons), the problem of recovering the cobalt by 
present methods of treating the ores has not been solved. Moreover, some of 
the ores, for example, the sulfide ores in the Appalachian region, contain only 
a few hundredths to 0.1 percent cobalt. In general, these deposits are well 
scattered, small, and shallow, and many of the deposits would not justify a 
concentrator or refinery. 













CANADA 





POSITION 





Cobalt is found in Canada associated with the silver ores at Cobalt, Ontario, 
with the nickel-copper ores of the Sudbury district, Ontario, and Lynn Lake 
area, Manitoba, and with pitchblende at Port Radium, Northwest Territory 
Complete information on reserves is not available, but Vhay, of the United 
States Geological Survey, has estimated the reserves of recoverable cobalt at 
Sudbury and Cobalt at 260 million pounds. By far the larger reserves are ir 
the Sudbury district, where the nickel-copper ores have been estimated to con- 
tain 0.06 to 0.1 percent cobalt. Both the International Nickel Co. of Canada 
Ltd., and Falconbridge Nickel Mines, Ltd., recover some of the cobalt contained 
in the ore mined in the Sudbury district. However, no attempt is made to re 
cover all the cobalt, as evidenced by the fact that the refined nickel produced 
contains about 1 percent cobalt. The large tonnage of Sudbury district nickel- 
copper ores treated would, if complete recovery of cobalt were practicable, place 
this source among the front rank of world cobalt producers. Beginning 1953 
cobalt will be recovered from the nickel-copper ore of the Lynn Lake area in 
northern Manitoba by Sherritt Gordon Mines, Ltd.; planned annual production 
is 300,000 pounds. 

Before the International Nickel Co. began production of cobalt in 1947, the 
mines in northern Ontario near Cobalt, where the cobalt is associated with 
silver, were the chief producers. Subsequently, output from the Sudbury dis- 
trict has exceeded that of northern Ontario. The Deloro Smelting & Refining 
Co., Ltd., has a refinery at Deloro, Ont., and Quebec Metallurgical Industries, 
Ltd., is constructing a smelting and refining plant at Cobalt, Ont. 

























MEXICO POSITION 





Cobalt has been found at many places in Mexico but has been produced from 
only a few. Information on reserves is not available. The copper ore mined 
by Boleo Copper Co., Sta. Rosalia, Baja California, contains about 0.3 percent 
cobalt. The converter slag contains 2 to 4 percent cobalt and an alloy contain. 
ing about 20 percent cobalt is reported to build up in the reverberatories. At the 
annual rate of 200,000 metric tons of ore treated, possibly 600,000 pounds of 
cobalt might be produced if a metalludgical extraction method could be de- 
veloped. 

CUBA POSITION 


The nickeliferous iron ores of eastern Cuba are a large potential source of 
cobalt. These deposits are estimated to contain at least 3 billion tons of ore con- 
taining a little cobalt. Thus far only the deposits in the Levisa Bay area have 
been mined for nickel but no attempt has been made to recover the cobalt as a 
separate product. However, a pilot plant has been installed with the view of 
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} 
ing a process to separate the nickel and cobalt The reserves of ore in 
sa Bay area have been estimated to average 0.075 percent cobalt. Cur- 


somewhat in excess of 1 million tons of ore from this area are being 
d at the Nicaro plant annually for the production of nickel oxide. As- 

a recovery of 60 percent, it is estimated that about 900,000 pounds of 
is being lost annually. The largest reserve of nickeliferous iron Ore is in 
layari district, but the ore is less rich in cobalt and nickel than that in the 

Bay area. Second to the Mayari district in importance is the Moa Bay 
where the Freeport Sulphur Co. recently announced the discovery of a large 
t of ore averaging about 1.55 percent nickel and 0.14 percent cobalt. The 
ts in Cuba possibly contain over a million tons of cobalt 


SOUTH AMERICA POSITION 


weurrences of cobalt are found in several countries in South America but pro- 
n has been reported only in Argentina, Bolivia, Brazil, and Chile How- 
production has been very small. 


ARGENTINA POSITION 


Cobalt is found at the Rema Alejandra mine near Vinchima, La Rioja Province 
ome ore was produced before 1904. 


BRAZIL POSITION 


ibaltiferous manganese-iron-oxide “pebbles” occur in the ferruginous clay 


ying the nickel silicate deposits near Sio José do Tocantins, Goias. During 
11 about 450 metric tons of ore containing 3 to 5 percent cobalt were shipped 
pal It has been estimated that the deposits in this area contain about 4 


on tons of ore averaging 0.28 to 0.4 percent cobalt. 


CHILE POSITION 


Cobalt occurrences have been reported at aces and it has been mined 
time to time at several localities in C total production has been 





Several years ago an attempt was made to work a deposit of low-grade 
n Freirina ; and a concentrating plant for improving the grade of the ore was 
lled. Judged by the small output the operation was not successful. 


VENEZUELA POSITION 


Large deposits of nic cel-silicate ore containing a little cobalt have been found 
Loma de Hierro. Data on ore reserves have not been published, but press 
es have indicated that reserves exceed 30 million tons, averaging about 1.75 
cent nickel, 

AFRICA POSITION 


The Belgian Congo has the largest and richest commercial reserves of cobalt. 
On the basis of a rate of production of 6,000 metric tons annually, the Union 
liniére du Haut-Katanga, the sole producer, reports reserves of cobalt adequate 
about 40 years, and it anticipates that these reserves will increase as a 

result of further development of its copper deposits Production reached an 
ill-time high of 6,831 metric tons in 1952, or 68 percent of world total 

The reserves of cobalt in Northern Rhodesia have been estimated at 225 
illion pounds, but percentage of recovery is not reported. The Rhokana Corp., 
he sole producer, began production of cobalt metal in August 1952 at its new 
electrolytie refinery, which is designed to produce 3 million pounds annually. 

Inferred reserves in French Morocco have been estimated at about 28 million 
ounds of cobalt 





SOURCES OF SUPPLY FOR UNITED STATES 





As shown in the following table, the Belgian Congo is by far the chief source 
f ly of cobalt for the United States. In 1952 Belgian Congo furnished about 


ent of the total supply. 
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Tue NICKEL POSITION OF THE WESTERN HEMISPHERE 


Ever since the superiority of armorplate made from nickel steel was dis. 
covered about 1889, nickel has been an important alloying element in the con- 
truction of war materiel, where qualities of strength, toughness, and resistance 
to corrosion, wear, and heat, as well as other special and useful properties ar 
equired. Nickel is also a metal of peace and some of the greatest developments 
in its use have been in the things of everyday life. Indicative of the versatil 
of n el is that over 3,000 alloys in current use contain a fraction to somethi 
less than 100 percent nickel. Facilities for production, although ample for pea 

lequate to meet mobilization needs, and new sources have to be d 
eloped and additional smelting and refining plants built. Production capacity | 
t e needs is greatly in excess of peacetime requiremé 

Expansion of existing production facilities now under way and facilities be 
new developed deposits will result in capacity in N 
\ t l I 200,000 short tons of nickel in 1956. 

\ ge strateg stockpile of nickel would make possible the meeting 

bilizs ¢ nd w it inordinate expansion of peacetime product 
Unfortunately, the stockpile accumulation at present is far sh 

tl large expansion of production and capacit; 


tes nickel production at present but is likely to m: 





ny years because of the richness in both nicke 
I ~ erves. Canada supplied about 86 percent of the free 
1952 The United States, the largest consumer 
ed less than 1 perce! 


RESERVES 


Probably two-thirds of the reserves of nickel ore in the world are in th 
ni ; ich is estimated to have a total of at least 3% billio 
taining perhaps 30 million tons of nickel. And about 97 percent of the 
s of Western Hemisphere are in North America. However, despite 
eserves of nickel in the Western Hemisphere, economi 
re A notable exception is the Sudbury dist: 
Ont the | Lake area in northern Manitoba, Canada, where ths 
f osits have ge reserves, are rich in nickel and copper, and also cart 
ts. Elsewhere, many of the reserves are small, are less ri 
king in important values in byproduct metals ar 
perat t any of the deposits would not be economic and for | 
nent of the ores have not been developed. | 
\ g ndustry has been centered in Canada, which for m 
k of the world supply of nickel ore. Both the Inte 
f nada, Ltd., and Falconbridge Nickel Mines, Ltd 
! es s of sulfide e in the Sudbury district, have developed mines 
! : g and refining facilities. Sherritt Gordon Mines, Ltd., has 
t , f fi re in the Lynn Lake area, a developed m 
1 1S Ins ng ren r fa ities Moreover, there is a possibility that 





tr 
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\ . s ore in the Yukon Territory might prove 
g nt establishment of smelting and refining facilities 
Therefor s the ease in production from other sources, Canada wi 
as | tof nt for many years to be the predominant producin 
res of eastern Cuba are the wor 
s ‘ becaus f its nearness to the United States, 
hy 4 rT ese t nvers n of the ore to ommercial oxide has bee 
Cul sits offer the best opportunity outside of Canada to 
: t , 1 sup] f nickel. Nevertheless, thus far only the deposits 
ea are e& ed 1 pl : re. The pl 
S ‘ Ex for s qu i Un 
- ; ona ckel-1 he Western H 
S Ca ently te 
s 14.000 ] WO si 

Beg 54 sintered oxide w 

\ v { 3 s nta sf 

N only ‘ ke d par 
S 7 é ed. Profi res W 
; } ery | | 

I t is w in operation with the view to developing a process to separate t 


ce and cobalt An economic process for the conversion of oxide to metal 
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heen developed by the Bureau of Mines. The Bureau of Mines is now con- 
, metallurgical studies to develop an improved and lower cost method of 


dis. extraction of nickel and for recovering the associated cobalt, chromium, and 
con- 

anet [he geographical remoteness of the Tocantins deposits in Brazil, the scarcity 
3 are f labor, and the excessive cost of power, fuel, and freight are factors which 
rents clude their economic exploitation. 

LIT} Although the deposits of nickel silicate ore at Loma de Hierro, Venezuela, 


reported to be large and are favorable for mechanized mining by open pit, 
ore cannot be treated economically by current smelting practice 








de. | As for the United States, there is little hope for it to become an important 
cit nroducer of nickel, unless an economic and feasible method is developed for 
s. | recovering the nickel in low-grade nickeliferous iron ores and unless further 
eing exploration of certain sulfide deposit should disclose substantia larger 
: Production of nickel ore in 1952 and estimated reserves of nickel ore in the 
{ ' Western Hemisphere 
j 
i In st 
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CUBA POSITION 


rhe Cuban Nickel Co., a United States Government corporation, owns a nickel- 





ms nroducing plant and townsite at Nicaro, Cuba The plant was completed and 
Ww n operating in late 1943 Operation ceased March 31, 1947 Meanwhile, 
075 dry short tons of ore containing 91,702,615 pounds of nickel were 
US processed, from which 82,735,148 pounds of oxide containing 65,571,414 pounds 
bal of nickel plus cobalt were recovered. The plant has an annual capacity of about 
4 000 short tons of nickel. 
000 tehabilitation of the plant was started early in 1951 and 4 of the 12 furnaces 
ted vere put into operation January 31, 1952. The last two furnaces were put into 
eration July 7. During the year 11,604 tons of oxide containing 8,958 tons of 
sep- kel plus cobalt were produced 
r he nickeliferous iron ores of eastern Cuba are the world’s largest potential 
Phe es of nickel These deposits are estimated to total at least 3 billion tons 
ore f ore containing about 24 million tons of nicke However, the average low 
ent of nickel in the deposits, combined with the finely di ed distribution 
he niekel in an iron-rich material, has made it relatively costly to obtain a 


viuct of high nickel content Nevertheless the nearness of Cuba to the Atlantic 
1 and the Gulf ports of the United States gives it importance as a 
f nickel 

Che Cuban deposits offered the best opportunity to augment the world supply 
nickel in World War II and the United States Government erected a plant 


poar 


eo 





Nicaro to produce nickel oxide. Ore for the plant was supplied from deposits 
r e vicinity of Levisa Bay, approximately 8!4 miles by rail fr he plant 
Currently, ore from these deposits is being used As of June 30, 1945, the total 
reserves of the Levisa group were estimated at 31 million tons averaging 
9 percent nickel. 
Competition of Cuban nickel with that of Canada is handicapped by the fact 
Canadian ore contains many commercial byproducts which the Nicaro ore 
ed oes not have, such as copper, platinum metals, gold, silver, selenium, and tel 
f im, Which are simultaneously recovered with the nickel Although the 
Nicaro ore also contains cobalt, iron, and chormium, thus far only the nickel and 
me of the cobalt, but not as separate products, have been recovered. A pilot 
plant has been installed with the view of developing a process to separate the 
ickel and cobalt. <A sintering plant is under construction at Nicaro; completion 
s scheduled about December 31, 1953 An economic process for the conversion 
S f oxide to metal has been developed by the Bureau of Mines, but no decision has 
vet been reached concerning the erection of a reduction unit. 
Profitable exploitation of the nickel-bearing iron ores of Cuba will depend 
n the economic recovery of all the valuable constituents The Bureau of Mines 
s conducting metallurgical studies to develop an improved and lower-cost method 
d if extraction of nickel and for recovering the associated cobalt, chromium, 
. d iron from the laterite and serpentine ores. The ore going to the Nicaro 
plant in June 1952 contained 1.38 percent nickel, 0.1 percent cobalt, 38 percent 
and probably 114 percent Cr.0 If all these tluable mstituents could 


be recovered, the gross value would be nearly $24 a dry short ton 

The nickeliferous iron-ore deposits in the Mavyari district contain the largest 
reserve of nickel in the world. Indeed, the deposits contain enough nickel to 
supply the world at an annual rate of production of 175,000 tons for at least 
50 years, provided an economic process could be developed for recovering the 
nickel The deposits Are about 1,600 feet above sea level on a plateau about 
»)) miles from the coast. The ore lies at the surface with no overburde! It 
contains, on a dry basis, slightly less than 1 percent nickel, about 49 percent 

on, 3 percent chrome, and a little cobalt. The Bethlehem Steel Co. has made 
a persistent effort to utilize the deposits as a source of iron ort However, as 


the nickel and chromium remain with the iron, the sale and use of iron and steel 
made from the ore has been strictly limited. 

The deposits in the Moa Bay area are next in importance to the Mayari deposits. 
The Moa Bay deposits are about 65 miles east of the Levisa Bay deposits and 
only a few miles from tidewater. The Moa Bay ore contains more nickel and 
ess iron than the Mayazari ore. Discovery of a large deposit of nickel ore as a 


esult of extensive exploration recently completed in the Moa Bay area was 


nnounced by Freeport Sulphur Co The deposit is reported to contain at 
east 40 million tons of ore averaging about 1.35 percent nickel and 0.14 percent 
cobalt The Freeport Sulphur Co. hopes to be in commercial production of 


{ 


nickel in 1955, with a minimum initial output of 30 million pounds annually 
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Vickel produced in and imported into the United States, 1948-52, in short tons 
of nickel 


I ted S ( 
Dor i a 
Year prod 1C- 
Gon ( : Cuba Norway Other Total 
countries 

8 28 10 7 6, 040 

" 87 782 18 | } 3 

) g 3, 604 311 | 1, 281 

7 88 044 4.780 9 93, 11¢ 

4, 9S 231 5, 8 ( 108, 220 


UNITED STATES TARIFF 
1922 there has been no duty on nickel ore and matte. Nickel oxide was 
able at the rate of 1 cent a pound from 1922 to 1930 and has been duty-free 


Under the Tariff Act of 1980 the United States import duty was 3 cents a 
nd on nickel metal. It was reduced to 2% cents a pound as a result of the 

Canadian trade agreement in 1939 and was further reduced to 144 cents a pound 
the Geneva agreement in 1948, 


CONSUMPTION OF NICKEL 


The United States is the largest consumer of nickel in the world. The largest 
foreign user of nickel is the United Kingdom, which consumed about 18,000 short 
in 1950, the latest year for which figures are available, compared with 
98,900 tons in the United States. The combined consumption of nickel in the 
other free-world countries in 1950 was 54 percent less than in the United States. 


Consumption of nickel in free-world countries in 1950 


Short tons, 


Short tons, | 
nickel content 


nickel content | 
| 


PE IUTII ic ciccainicantptidtincintaeincauiiilels Bg, Te ii tice eee neana ieee 4,196 
CON RGR. asc ecndokee tee 2, 641 | United Kingdom_____...__. 18, 062 
PPR DOR i isstin vias. <bmccadbecs 4, 409. | United. State nccnicisiicnn ones 98, 904 
ee ee ee re 7, 397 | Other countries_._t_tctc.tnnnc. 4,200 
TRIG os a ccenaciaas sacle ee 1, 486 | —————— 
SDR Dinca ene 2, 136 | EUs csosccticosiets-ccesbupcenieschinacd: UT 
Consumption of nickel in the United States, 1948-52 
Short tons, Short tons, 

nickel content nickel content 
a ee ee ey a ree 86, 416 
SN scl sas eematinna cats wascenmeticean A ere 101, 048 
i 98, 904 


SUBSTITUTES AND ALTERNATES 


Many opportunities for adding to the availability of nickel for essential pur- 
poses are by tightening up on scrap salvage and by substitution. Nickel can 
be saved in relatively large amounts by the increased use of economy steels, 
such as triple alloy (nickel, chromium, molybdenum), boron-containing steels, 
and other substitute steels. There are also important opportunities for the 
downgrading of high nickel alloy compositions, where lower grade nonferrous 
alloys and stainless steels may often be substituted. Much of the nickel-con- 
taining stainless and heat-resisting steel production could be downgraded. 
Chromum-manganese alloys, some containing no nickel and some with minor 
additions of the element, are suitable alternates for specific applications of 18 
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percent chromium—8 percent nickel stainless steels. Nickel may be saved 


nonvital uses of both soft and hard magnetic materials and to a limited extent 


by reducing its employment in aluminum-base piston alloys. The recent develop 
ment of ductile iron in the United States foreshadows savings in nickel, since 
can often be used alternately with alloy cast irons and steels. There are 
merous applications of nickel and its alloys where the property requirement 
especially corrosion resistance, concern only the surface of the product. Her 


ension of the use of nickel and nickel-alloy-clad produ 





there is room for ¢ 


FREE-WORLD PRODUCTION 


Currently the free-world supply of nickel is being furnished chiefly by Canada 

Cuba, and New Caledonia Che United States and Finland supply small quar 

f hich is recovered as a byproduct of copper refining 

the Union of South Africa contributes a small quantity of nickel in the for 
f matt h is produced from the complex ores in the Rustenburg distri 
] contained in the cobalt ore produced in French Morocco 


Fre ‘orld mine production of nickel. bu countries, in 1951 and 1952 
1952 
3 t tons 
i t + I ree 
t al ened t 1 
‘ Licke 
('a : 137, 903 93. 5 140, 007 - 
Cu x 8, G58 j 
I 4 7 $46 
”)] 
J ( 7 400 2 11, 6 
4 } 2 } » l ++ 
} 
I 147, 407 l { ( SY 


ALLOCATION OF NICKEI 


The free-world supply of primary nickel (excluding nickel salts) was all 
cated by the International Materials Conference from the fourth quarter 19 


~4 





through the third quarter 1953. In 1952 the United States was allocated 67.6 


percent of the total supply. 


1\/iocation of p mary nickel (excluding nickel salts) to the free-world countr 





by the International Materials Conference in 1952 
North America: Short tons 
Canada = $, 240 
Cuba am / 
Mexico 18 


United States 


Total 


South America — ‘a —— a ee 2US 
Total Western Hemisphere - 110. 6 
Africa ae atta ata v 
Asia - = : 1, 601 
Rurove . 43, 900 
Oct i . 648 
Total * 156, 967 





CONSUMPTION OF NICKEL 
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No large increment of nonessential consumption can be drawn upon to supply 

efense needs. Government actions will afford an ample supply of the metal for 
rements as now calculated, if there is no all-out emergency during the 
few years, and they may provide a considerable surplus. 


' DEFENSE PROGRAM 
Domestic production has been stimulated by a purchase program that provides 
fixed price of $63 per unit for standard-grade concentrates up to July 1, 1958, 
ip to a total of 8 million units purchased, whichever occurs first. The De 
ise Minerals Exploration Administration program has assisted in the explora- 
f tungsten properties up to 75 percent of the cost of the work 

: Foreign production has been increased by long-term Government purchase 
tracts and by loans. Also, the purchase of spot lots of tungsten concentrates 

= encouraged production at smaller mines. 

UNITED STATES POSITION 
Che United States production of tungsten concentrates is now equivalent to 98 
ercent of consumption and the United States leads the free world in production 
Output was stimulated by a domestic tungsten program of the Government 
vhich provided a firm price of $63 per short ton unit of tungsten trioxide in 
indard grade concentrates up to July 1, 1956, or until 3 million units were 
rchased. The expiration date was recently extended to July 1,1958. Domestic 
oduction is still well below the potential emergency requirements, and tungsten 
neentrates are included in the group of materials being stockpiled. Production 
s the United States will increase in the near future, but not to the degree 
t cessary to cover all-out requirements. 

Production in 1952 was obtained from many widely scattered operations in 
11 States and Alaska, but 4 States—California, Nevada, North Carolina, and 
Colorado—supplied 94 percent of the total; and 8 operators—Bradley Mining 
Co., Climax Molybdenum Co., Getchell Mine, Inc., Nevada-Massachusetts Co., 
Nevada Scheelite, Surcease Mining Co., Tungsten Mining Corp., and United 
States Vanadium Co.—produced 84 percent of the United States total. However, 
: 1952 was marked by a very large increase in the number of mines producing 


gsten ores, by a considerable in@rease in the quantity of tungsten produced 
mall mines, and by an increase in the number of mines producing materia 
shipment to custom mills. 
rhe recent extension of the domestic tungsten program to July 1, 1958, wi 
i ncourage further plant expansion, particularly at smaller mines. Large low 
ide deposits in Montana have been explored, a new mine in Idaho has recently 
een opened, a large mill in Nevada has recently been completed, and many 
eposits have exploration projects in progress. 
Che most serious problem facing domestic producers is the eventual termina- 
tion of the price-support program. The world price is now $40—$42 per short-ton 
init (October 8, 1953); this price has declined from $51-—852 since the first of 
he year. The world price is supported, to some extent, by long-term contracts, 
iost of which will terminate well before 1958. A sharp break in the price 
an certainly be expected. Much of the present domestic production is obtained 
m ores too low grade to work at pre-Korean-emergency prices. 
The United States will continue to require imports of tungsten to cover 
requirements of an emergency period 


UNITED STATFS RESERVES 


Reserves of measured, indicated, and inferred tungsten ore in the United 
States are estimated to contain 160 million pounds of tungsten. Much remains 
to be learned regarding deposits of tungsten, and industry and Government 
investigations in progress will no doubt alter the reserve data. Many deposits 
have been worked to depths where exploration is more difficult and costly. 


TARIFF AND PRICE 


rhe Tariff Act of 1922 made tungsten ores and concentrates dutiable at 45 cents 
per pound of contained tungsten ($7.14 per short-ton unit—20 pounds WO;) and 
provided compensatory rates of duty on ferrotungsten and other products. The 
ict of 1930 increased the duty on tungsten contents of ore to 50 cents per pound 
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er Burma, Thailand, Korea, Bolivia, Brazil, and Portugal are significant, although 
to figures are lacking. New developments in Africa offer important possibilities. 


nts WORLD TRADE 


The United States is both a producer and a consumer of tungsten; Great 
Britain and France must depend largely, and Germany wholly, upon imports. 
When Government incentives are not in effect the United States depends upon 
foreign sources for one-third to one-half of its requirements. Great Britain 
ad s supplied chiefly by its colonies and by Burma, Portugal, Spain, Bolivia, and 
China. The concentrates from French Indochina are exported to France. 





SOURCES IN THE WESTERN HEMISPHERE 
anada 
In 1951 a very large, important ore body was discovered in Canada which 
make a substantial contribution to United States imports. During 1953 
output is expected to exceed 2,500,000 pounds of tungsten, and it is estimated 
it by 1954 through 1958 the annual production will be 3 million pounds. The 
k General Services Administration has contracted for a substantial part of this 
tput. On the other hand, Canada will look to the United States for supplies 
f about 200 to 300 tons per year of ferrotungsten. 
The most productive tungsten mine is the Emerald, in British Columbia. 
Production can probably be continued at prices somewhat lower than present 
irkets. Other important mines include the Red Rose and Rocher de Boule, 
so in British Columbia. 
) Verico 
Mexico is an important producer of tungsten. The deposits are numerous and 
widely distributed but generally small or low grade. The recent revival of 
ling activity has been stimulated by long-term contracts granted by General 
Services Administration, but more could be done through exploration and de- 
opment financing, technical assistance, construction of centralized custom 
ills, and relaxation of Mexican taxation. An appreciable drop in price will 
discourage many of the producers. Some tungsien concentrates produced in 
Mexico contain copper which must be removed by expensive chemical treatment. 


irgentina 


| In 1950 the United States Government extended practical production incen- 
tives in the form of a substantial Export-Import Bank loan and a General 

Services Administration purchase contract to Sominar (Sociedad Minera Argen- 
tina, S. A.), the largest and only well-organized tungsten producer in the 


country. However, export regulations of the Government of Argentina prevented 
consummation of either agreement until March 1952. Argentine ability to meet 
the terms of the contract in the agreed period is questionable, even with the 
idded contribution of producers other than those controlled by Sominar. The 
kelihood of ever again equaling the 1944 production level appears extremely 
emote. United States imports during the first half of 1953 were 453,000 pounds, 
tungsten content. 
Bolivia 

solivia is the leading tungsten producer in South America, ranks second to 
United States as a Western Hemisphere producer, and has been a major source 
of the tungsten imported to the United States. Some Bolivian tungsten concen- 
trates are of the type and purity needed to produce tungsten wire for lamps and 
electronic devices. 

The three leading producers of tungsten, Patino Mines & Enterprise Consoli- 
dated, Inc., Mauricio Hochschild (SAMI), and Cia Aramayo de Mines, in Bolivia, 
had negotiated loans totaling $2,580,000 to cover expansion of mine and plant 
facilities and purchase contracts with GSA. However, this expansion program 
was effectively halted when the mines were nationalized in October of 1952. The 
GSA also has contracts with the Bolivian Mining Bank and with International 
Mining Co. which were not affected by nationalization. Although the termina- 
tion of the plant-expansion program will lead to a lower productive capacity in 
future years, recent shipments to the United States have been at a high level. 
During the first 6 months of 1953 1,301,000 pounds, tungsten content, were 
received. 

Bolivian tungsten-ore reserves are estimated to contain 40 million pounds of 
tungsten metal; it is probable that a comprehensive exploration program would 
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reveal additional ore. Bolivia is one of the particularly important Western 
Hemisphere sources of tungsten when prices are low. Substantial quantities of 
tungsten are also recovered in refining Bolivian tin ores at the United States 
Government-owned tin refinery at Texas City, Tex. Some Bolivian tungsten is 
obtained as a byproduct of tin mining. 

At the present time the political and economic situation in Bolivia is such that 
predictions regarding the future production of tungsten are very uncertain; the 
dependability of Bolivia as a major source of tungsten imports during an emer 
gency will rest largely with these factors, rather than on technical problems at 


the mines. 


Brazil 

At present production of tungsten in Brazil is nearly equal to that of Bolivia; 
however, in 1949, when low prices prevailed, the production was about one-fifth 
of the Bolivian output. Some mines in Brazil have now been equipped with mod 
ern mine and mill plant and may be able to continue large-scale production of 
prices considerably lower than those now prevailing; additional mechanization 
will probably be required if the present high production is to be maintained. 

Ore reserves are estimated to contain 40 million pounds of tungsten; however, 
there is considerable uncertainty regarding this estimate. Development of the 
scheelite deposits in northeastern Brazil may reveal much additional ore. 

Brazilian capital shows little interest in mining, and the mining laws are often 
considered restrictive. However, Brazilian mining conditions, while not ideal, 
hold some attraction for foreign capital. Allowing for all factors, technical, 
economic, and political, Brazil should be a dependable source of future supplies 
of tungsten for the United States. During the first half of 1953 Brazil was the 
eading source of United States imports from areas in the Western Hemisphere. 
Peru 

In 1951 Peru produced 1.5 percent of the world output. The geology of the 

uuntry is favorable, and there are many known occurrences: but lack of trans 
portation and of small or centrally located concentrating mills to handle ores 
from surrounding feeder mines prevents present expansion. Peruvian mining 
law since May 1950 is probably the most favorable in the Western Hemisphere, 
with the possible exception of Canada, from the standpoint of offering a maximum 
f development incentives, and the resulting vigorous revival in mining activity 
is yet to reach its peak. As a continuing and expanding source of raw materials 
essential to the United States, Peru is one of the strongest countries in South 


Che Pasto Bueno mine was assisted to expand production by an Export-Import 
k loan \n important feature of the expansion program was an 80-kilometer 
Production in 1953 will probably be double that of 1952, and the increased 
production rate will be maintained for several years. In the first 6 months of 
1953 the United States received 511,000 pounds, tungsten content, from Peru 


ifrica 


\frica has over 30 political divisions. The most important suppliers of tungsten 
have been the Belgian Congo and its mandate, Ruanda-Urundi, Union of South 





frica and affiliate, South-West Africa, Uganda, and Southern Rhodesia, which in 
1951 contributed 94 percent of total African production. Although these sources 
contain the great bulk of reserves in Africa, tungsten is also known to occur in 


French Cameroons and Egypt. Present production is not impressive, but good 
possibilities for expansion exist. 

The Union of South Africa now uses or is about to use part of its production in 
manufacturing tungsten carbide, principally for consumption by its own large 
mining industry and that in other areas. Ultimately the Union’s example may 
be followed by other producers, perticularly the Belgian Congo and Uganda. 
Hydroelectric power for use in such manufacturing operations will be available 
by 1958 or earlier 

In the Union there is a growing tendency to advocate limitation of export 
production of tungsten and other critical minerals. This is proposed in part to 
further self-sufficiency, but it also results from a desire to save reserves until 
mine production can be processed locally and the profits represented kept at 
home. The output of concentrates over any required for local use or by the con- 
trolling country would be available to the United States on a world price basis. 
On the other hand, incentive to expand the industry would be mostly removed if 
the United States is eliminated as a market for African tungsten products. 

All of the areas under discussion are in the southern half of Africa and conse- 
quently less vulnerable to enemy action than the Mediterranean littoral. 
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tugal and Spain 
Che northwestern portion of the Iberian Peninsula is the world’s fourth largest 
ree of tungsten concentrates. A mineralized area extends across the inter 
mal boundary and comprises the northern part of Portugal and the western 
t of Spain. Production during 1951 was 13.9 percent of the world tota 
faxes have an important effect on the production of tungsten concentrates In 
rtugal the export tax is applied on the basis of tungstic oxide (WO, content), 
d under the decreased selling prices the Government is taking about 50 percent 
d valorem. One large tungsten mine in Spain was assisted by an Export- 
port Bank loan for mining machinery that is expected to increase production 
concentrates as much as 500 metric tons annually In Portugal five mines 
re assisted by European recovery plan financing, and an equal number will 
ceive counterpart funds as soon as the projects are approved by the Portuguese 
vernment, 


raiasia 
In recent years Australasia has mined about 5 percent of the world production 
ungsten. The largest part has come from the open-pit mines of King Island 
Scheelite, Ltd., on King Island north of Tasmania. Production of tungsten is 
all and scattered in the rest of Australia. Mining in Australia is handicapped 
poor transportation, great distances, low labor productivity, high wages, 
ohibitive taxation, and Government inertia The bulk of Australian tungsten 
duction has been exported to Europe, but the United States now receives a 
bstantial quantity. 


hurma 


1] 


L 


About half of the Burmese production has general]; 
owned Mawchi mine in remote Krenni, one of the southern Shan States. The 
peak output for Burma was approximately 8,300 tons of 60 percent W 


entrates in 1941, 16.5 percent of the world’s total for that year. 





Thailand 

Thailand normally supplies 2 to 3 percent of world output and ranks 10th 
among producing countries. It is important to the Western Hemisphere since 

output of China is no longer available. 

Peak production of 1,700 metrie tons of 60-percent concentrates (WO;) was 
eached in 1948 under Japanese occupation. This fell to 200 tons in 1946. 

General conditions improved, and production (estimated) rose to 1,200 tons 

1950, despite Government restrictions and other uncertainties. 1952 produc- 
ion was estimated to be 1,600 tons. 

The United States is likely to remain a leading importer in view of Recon- 
struction Finance Corporation loans and arrangements by the Wah Chang 
Trading Corp. (an American company) with leading producers. During the 
first half of 1953 the United States received 1,257,000 pounds, tungsten content, 
from Thailand. 

h nea 

China has the world’s largest reserve of tungsten minerals. The grade of the 
deposits is much higher than those of other countries. Because the deposits 
have undergone only meager development, there is considerable difference of 
opinion regarding the reserves, but the total may be as much as 4 million metric 
tons of concentrates. Tungsten occupies second place in mineral production in 
China, in terms of value. 

Overland transportation to the U. S. S. R. is difficult, but it is said that new 
railroads are under construction, which would relieve this difficulty. The im- 
portant deposits are in Kiangsi and Kwangtung Provinces, s 
direct line from the South China Sea and vulnerable from Formosa either for 


attack or occupation. 





e 200 miles in a 


Korea 

The Sang Dong mine and its surrounding area is one of the most important 
tungsten-producing regions in the world. The highest production was during 
the Japanese occupation in 1944, when 17 percent of the world total was produced. 
The mill at the Sang Dong mine was badly damaged during World War IT when 
the Japanese were driven out; it has continued to be damaged during the present 
Koren war, until it is difficult to see how any production can b de, but it 
continues in operation at a good rate despite poor recovery. 

Utah Construction Co. has recently obtained a contract with the Korean Gov- 
ernment to rehabilitate the mine and mill. The General Services Administration 
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of 1953 Korea was the greatest single source of 
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production of tungsten ores, by countries, in metric tons of concentrates 


containing G0 percent WOs, 1948-5 Continued 
Country 1948 1949 195¢ 1951 1952 

. 75 
( 2 2 { 2 500 
15 21 
Morocco 3 
¢ ‘ 23 
ot Rhodesia X( 2t 64 2 420 
West Africa l f { 18 
anyika (exports 1 42 14 
exports) 115 180 218 167 109 
f South Africa 151 416 ( 188 263 
Africa t l 1, 600 
1 , 1, 234 1, 371 1,2 1,8 22. 000 
3 1 28 28 { j 
1, Oceania . 1, 262 1, 399 1, 259 1, 927 22,035 
i total (estimate) __- 37, 500 33, 100 39, 000 5 4 55, 400 

ble incorporates a number of revisions of data published in previou s 

) ate 
s not available: No estimate included in totals. 
4} iding U. 8.8. R. 

ree: Foreign Minerals Statistics Unit, region IX, Bureau of Mines, June 18, 1953. Compiled by 


Roberts and Bernice B. Mitchell. 


Summary of International Materials Conference distribution plans for tungsten 
concentrates, 1952 
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THE VANADIUM POSITION OF THE WESTERN HEMISPHERE 


} e 1] 


Vanadium, although a strategic metal, is the least critical of all the alloying 
ements used for steel manufacture. Supplies of vanadium usually are ample 

meet requirements of the United States, and it is only necessary to resort 
to substitutes and alternatives when, as in 1941—43, apparent tightness of 
anadium was caused primarily by substitution of SAE steels, containing 
hromium and vanadium, for unobtainable nickel-containing steels. 





UNITED STATES POSITION 


The United States is the largest producer and consumer of vanadium in the 
world; but, for security reasons, publication of figures has been suspended since 
1947 at the request of the Atomic Energy Commission. The Colorado Plateau, 
which comprises chiefly southwestern Colorado and southeastern Utah but 
extends into Arizona and New Mexico, is the center of vanadium-ore mining 

i the United States. Some vanadium is recovered as a byproduct of phosphate 
nined in Idaho. Vanadium is also recovered as a byproduct of chrome ore at 
ilens Falls, N. Y., and as a byproduct of petroleum residues at Wood-Ridge, 
N.. a 

No information on reserves of vanadium ore in the United States is available. 


WESTERN HEMISPHERE POSITION 


Outside the United States, the chief producer of vanadium ore in the Western 
Hemisphere is Peru. Production is from the famous Mina Ragra of the Vana- 
dium Corp. of America in the Andes near Ricran, Department of Junin, and 
it has been an important source of vanadium since 1907. Output was 804 metric 
tons of V:0; in 1952 compared with 801 tons of V.Q; in 1951 rhe entire output 
is exported to the United States. 
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Vanad occurs in small deposits widely scattered in the Provinces of Cordol 


ind San Luis in Argentina A small quantity of ore is mined for the productii 
of 35 to 7 metric tons of vanadium pentoxide annually. 
No information is available on reserves of vanadium ore in Peru or Argentil 
AFRICA 


In Northern Rhodesia fused vanadium oxide is produced as a byproduct o 
lead-zine ores at Broken Hill. Output was 48 metric tons of vanadium in 1952 


compared with S7 tons in 1951. 


Vanadium is recovered as a byproduct of the lead vanadates of the Otavi regio 
l y he South-West Africa Output of oncentrates (recoverable V.0O ) 
Ww 1222S short tons in 1952 
Fs 
OUTLOOK FOR PRODUCTI 
Since the entry of the Atomic Energy Commission into the carnotite regi 


of Colorado, Utah, and other Western States for the purpose of obtaining ura 
nium, output of vanadium in the United States, plus imports from Peru, has 


exceeded industry requirements, and the surplus has been placed in the nation 

stockpiles. The nature of the domestic ore is such that vanadium will be pro 
duced as a coproduct in greater quantity than uranium. Also, the program of 
AEC makes economic, ores lower in grade than could previously be mines 
I thermore, additional plants primarily for producing uranium are under 
ee uction or projected lor these reasons, the potential production of vana 


um from the Colorado Plateau, plus imports from Peru, is expected to be ample 
for defense requirements and for appreciable additions to the stockpile. 
However, the potential output of vandium as a coproduct of uranium mining 
in the United States, plus anticipated supplies from Peru, will be inadequate 
for full mobilization needs: and other sources, of which there are large 
reserves, Will have to be brought into production to make up the deficiency. 
Senator Matonr. Thank you very much, Mr. Melcher. We will 
now recess until 1 o’clock. 
(Thereupon at 12:10 p. m., a recess was taken until 1 p. m.) 


AFTERNOON SESSION 


(‘The hearing was resumed at 1 p. m., same day. ) 
Senator Martone. The committee will be in order. 


STATEMENT OF CHARLES H. JOHNSON, CHIEF OF THE BASE 
METALS BRANCH, BUREAU OF MINES 


Mr. Jonnson. Charles H. Johnson, Chief of the Base Metals 
Branch, Bureau of Mines. 

Senator Martone. What commodities are covered by the Base 
Metals Branch ? 

Mr. Jonnson. That deals with nine commodities: 

Antimony, arsenic, bismuth, cadmium, copper, lead, mercury, tin, 
and zine, 

Senator Matonr. Mr. Johnson, you are generally familiar with the 
work of the Committee on Minerals, Materials, and Fuels, as you have 
already prepared considerable data for the committee. 

Mr. Jounson. Yes, sir. 

Senator Martone. Would you go ahead with your general statement 
in the order of minerals ¢ 


ARSENIC 


Mr. Jonmnson. I have not prepared any statement on arsenic, be 
cause I believe it is not one of those commodities in which the commit- 
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e is interested. It is a commodity that is in ample supply, and has 
strategic problems. It IS, however, included on the chart which 
l have there. You will find it in the top row. 
Senator Matone. Chart No. 2, already submitted as a part of the 
timony of Mr. Zinner. Arsenic is included under the first list 
roduced in the United States, of which there is a virtual self 
ificiency assured for a long time under the heading. 
JoHnson. Yes, sil 
Senator Mauonr. And that is your best judgment, that in the fore- 
eable future we have — arsenic 
Mr. Jonnson. Yes, s 
Senator MALONE. Senbbenl with the next mineral. 


ANTIMONY 

Mr. JOHNSON. Antimony has been consumed in the United States 
the past 5 vears at the rate of about 39,000 tons a year. The aver- 
xe price during that pe ‘riod was 40 cents a beans so this quantity of 
intimony can be valued at about $31 million a yei 

Of this metal, about 57 percent was of secondary origin. This was 
lerived mostly from old automobile storage batteries being turned 
ack in. 

Senator Matonr. It is reclaimed metal / 

Mr. Jounson. Yes, sir. The supply s primary antimony, about 
19,000 tons yearly, was obtained largely from abroad. Almost three- 

uarters of the primary supply was imported, chiefly in the form of 

ntimony ores, and concentrates, to be smelted domestically. About 
. sixth of the primary supply was obtained from domestic antimony 
mines. A small quantity was a byproduct of lead and zinc ores, which 
came both from this country and abroad. 

Mexico and Bolivia each supplied roughly a third of our imports 
during that 5- year perl iod. Mexico furnishes both metal and concen- 

trate. Bolivia ships con centrate. Peru and Chile contributed a few 
1undred tons each year, and a little bit from countries outside of the 
Western Hemisphere. 

The Western Hemisphere production of primary antimony in that 
same period, from 1948 through 1952, was about 23,500 tons a year, so 
vou will see that this is in excess of Western Hemisphere needs. We 
do not know accurately the consumption of all Western Hemisphere 
countries, but taking the United States and Canada as the majo! con- 
sumers it appears that Western Hemisphere production is in excess of 
s average consumption. 

Senator Martone. You are speaking, of course, particularly of the 
U nited States, that it has had or would have no difficulty in importing 

> amount necessary for our domestic cons impt ion from the Western 
Saale phere ¢ 

Mr. Jounson. That is correct, sir. 

Senator Martone. Do you know the consumption in each one of the 
other nations of the Western Hemisphere, or are you just assuming 
that they provide for their own needs and then contrib 
to the extent shown on the map and by your testimony / 

Mr. Jounson. That is the assumption; yes, sir. 

Senator Martone. Go ahead. 

Mr. Jounson. The largest reserves of antimony in the United States 
ure 1n Valley County, Idaho. Although the antin ony content ol 


ite to our needs 
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these deposits is low by some standards, they can be mined cheaply. 
They also contain tungsten and gold, which add to the value of the ore. 

Many other antimony deposits have been mined in Western States, 
chiefly in Nevada and California. These for the most part are 
straight antimony ores, with less byproduct value. They are typically 
small and lenticular, spotty, with a relatively high mining cost, and 
can be operated profitably only when the price is unusually high. 

Senator Matonr. Would you please describe for the benefit of the 
record what you would call unusually high? In other words, are not 
all of these expressions relative expressions 

Mr. Jonnson. They are certainly relative. 

Senator Martone. The reason you have tall men is because you have 
short men. 

Mr. JoHnson. Yes, sir. I meant relatively high, with reference to 
past experience. 

Senator Matonr. Would you give us the price necessary for these 
domestic ores to come into production ? 

Mr. JoHnson. I do not know that I can do that. 

Senator Matonr. Some general idea of conditions which might be 
required for the Idaho stibnite area to resume production. 

Mr. Jonnson. The production in Idaho ceased when the price fell 
a year or two ago from 50 cents to around 380 cents. 

Senator Matoner. Fifty cents per pound to thirty cents? 

Mr. Jounson. It dropped as low as 26 cents, I believe. It is now 
standing at around 36 cents. You might conclude that is not a suf- 
ficient price, as things are now, to permit profitable operation. 

Senator Matone. From past experience what price would you judge 
would start the mines in operation? Forty cents, forty-five cents, or 
what price? 

Mr. Jounson. I think it would be hazardous for me to say that. I 
think an assured price, such as we had before at the 50-cent level, 
ought to do it. 

Senator Matone. If they had a principle established under which 
the ore would normally sell for somewhere around 45 to 50 cents, 
or above, our domestic mines, many of them, would go into operation, 
you believe? 

Mr. Jounson. I think so. 

Senator Matong., It is a long-range principle. 

Mr. Jounson. Yes, sir. 

Senator Martone. You said our annual consumption was about how 
many tons? 

Mr. Jounson. The primary and secondary together was about 39,000 
tons, with 19,000 tons of primary. 

Senator Matone. And the secondary, of course, is reclaimed metal? 

Mr. Jonnson. Yes, sir. 

Senator Matonr. Of course, the price might have something to do 
with the recovery of secondary metal, might it t not 2 

Mr. Jonnson. I believe the secondary metal is quite well used as it 
stands now. 

Senator Matone. Even at 36 cents the secondary metal might be 
available? 

Mr. Jounson. It is recovered in the form of antimonial lead. 

Senator Matone. Do you think the reclaimed secondary metal 
amount would be increased if the price were around 50 cents? 














re 


purity of the 19,000 tons of primary metal ? 
Mr. Jonnson. That is in various forms. 


\ 
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Mr. Jonnson. Not greatly. 
Senator Martone. But the primary metal would. What is the 


] 
x1ae. 


Senator Matonr. Off the record. 
(Discussion off the record.) 
Senator Matone. The committee will stand in recess until 9:30 


tomorrow morning. 


Some is metal and some is 


(Whereupon, at 4: 20 p. m., the committee recessed, to reconvene at 
9:30a.m., Thursday, Octobe 


r 99 


re) 


1953.) 

















STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 


FRIDAY, OCTOBER 23, 1953 


Untrep Sratres SENATE, 
SUBCOMMITTEE ON MINERALS, MATERIALS, 
AND Furi EcoNomics, OF THE COMMITTEE 
ON INTERIOR AND INSULAR AFFAIRS, 
Washington, dD. C’. 

The subcommittee met, pursuant to recess, at 9:30 a. m., in the com- 

ttee room, 224 Senate Office Building, Washington, D. C., Senator 
George W. Malone, Nevada, chairman of the subcommittee, presiding. 

Present: Senator George W. Malone, Nevada (chairman of the 

becommittee). 

Present also: Jerome S. Adlerman, counsel to the subcommittee; 
(seorge B. Holderer, committee engineer. 

Senator Matone. The committee will be in order. 

Mr. Johnson, you were testifying the day before yesterday when 
t was necessary to revert to other testimony on account of accommo 
dating out of town witnesses. Would you just proceed as if you had 
not been interrupted, if that is possible. 


STATEMENT OF C. H. JOHNSON, CHIEF, BASE METALS, BUREAU OF 
MINES, DEPARTMENT OF THE INTERIOR—Resumed 


Mr. Jounson. I had said all I wished to on the subject of antimony. 
[f you do not have further questions on that, Senator, 1 would like 
to submit a statement for the committee’s use. 

Senator Matone. This is really a text on antimony production and 
availability ¢ 

Mr. Jounson. Yes, sir. 

Senator Matone. Do you cover possible substitutes in this text / 

Mr. Jounson. Where it has seemed that would be an important 
element of the commodity situation, | have tried to do that. 

Senator Martone. Have you also covered in the text our record of 
production in this country over a period of years and the imports 
trom the Western Hemisphere and from offshore nations? 

Mr. Jounson. Yes, we have. It may not be a long enough record 
for your purposes, and if it is not, we would be very glad to add to it. 

Senator Martone. Mr. Johnson, your organization, the Bureau of 
Mines in the Department of Interior, prepared three charts on anti- 
mony, no doubt under your direction. 

Mr. Jounson. The figures were furnished by us. 
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Senator Martone. And also the charts were prepared under your 
direction. They are listed as prepared by the United States Depart- 
ment of Interior, Bureau of Mines, with a note “Minerals, Materials. 
and Fuels Subcommittee, Interior and Insular Affairs Committee of 
the United States Senate.” In other words, they are prepared for 
this committee. 

Mr. Jounson. Yes, sir. 

senator MALONE. Would you care to submit those charts for the 
record ? 

Mr. JoHnson. That is certainly a worthwhile addition to the text 


t t 


stateme and I believe there are similar charts related to each ol 
} will speak. 


modities of which I] 
‘ Martone. I believe so. They have been under preparation 


ry important contribution to 


a ng collected by the committee upon which our 


ns must be based. ley Will be a rge factor 1 aiding the 
ttee to formulate logical ns. 

c] irt shows the domestic production from 1948 to 1952, 
‘, the imports from the nations of the Western Hemisphere, 

‘imports nations and offshore areas. 
is a bar chart showing also for the same period the annual 
imption. They also have through a circle graph a showing of 
sion of the production, listing Mexico as 30 percent in 1947— 
‘se are our imports—Bolivia 10 percent, the Asian nations lumped 
ther, 30 percent, Chile 25 percent, United States 25 percent. The 
sources of material used, imported into the United 
shows United States production 13 percent, a notable 
; was testified here yesterday by one of the principal 
olivia, 33 percent; Mexico, 20 percent, and Europe 27 


\ 


irt No. 2 shows over the same period 1940-52 in thousands of 
short tons, the source of these materials graphically from North 
America, South America, and other nations. 

The third chart shows domestic production and imports of anti- 
mony by source areas 1949-52 for every nation in the world which 
was the source of such imports through those years, and the United 
States production. 

These charts will be attached to text and submitted to be included 
in the report at this point as a part of your testimony, Mr. Johnson. 

Che charts referred to are as follows:) 
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ANTIMONY 
iited States requires antimony than all 
mbined yet is almost wholly depe 

reserves and 


more other countries of 
dent upon foreign supplies. Inten 
occurrences has failed to bring to 
al times with foreign antimony derived f: 
Mexico has a substantial exporta 
ng producer, is believed to have large reser 
s more nearly self-sufficis 
Africa to produce large quantities a 
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s of antimony for 1948-52: 


ted States, D4 


ties, there are no ade 
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in mining shows that the shoots of antimony sulfide are sporadic and 
y confined to shallow surficial zones. For these reasons, the appraisals 
serves of antimony minerals are highly speculative unless the deposits 
horoughly explored. 


WORLD PRODUCTION 


e estimated world production of 51,000 short tons of antimony in 1952 was 
t 18,000 tons less than in 1951 and increased 28 percent over the 1943-47 
ge (39,700 tons). Of the total output, North America supplied 19 per- 
South America, 23 percent; Europe, 16 percent; Asia, 21 percent; and 
i, 21 percent. 
2 presents world production in short tons, by continents, 


-World production of antimony 
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erty is equivalent to about 20 percent of the total United States peacetime 
needs or about 10 percent of the wartime requirements for primary antimony 
Although the mine has not resumed production, exploration work (financed to 
the extent of 75 percent by the Defense Minerals Exploration Administration) 
is being continued. The Yellow Pine mine contains about one-half of the known 
domestic antimony-ore reserves and the present indications are that the explora 
tion program will result in increasing these reserves. 

The following table presents the mine production (shipments), imports, exports, 
and apparent consumption of primary antimony in the United States, 1948-52, in 
short tons: 


TABLE 3.—Production (shipments), imports, exports and apparent consumptior 
of primary antimony in the United States, 1948-52, in short tons 


The following table presents antimony content in antimonial lead fron 
domestic ores and secondary antimony produced in the United States, 1948-52, 
in short tons: 


PABLI Production of contained antimony in antimonial lead ores and sec 
ondary antimony in the United States, 1948 52, in short tons 


RESERVES * 


Survey Antimony, ch. III, Resources, March 1951, pp. 1—57. 


» antimony deposits in the Yellow Pine district in Idaho, previously 

which constitute the largest reserves in the United States, there are 

r of ore deposits, consisting essentially of quartz, stibnite, and antimony 

ith only small or negligible content of gold, silver, and other metals, 

Western States. These deposits are mined primarily for their anti- 

therefore, dduction from them is closely related to antimony 

these deposits are very small and individually are not reliable 

‘he Stayton district in San Benito County, Calif., may be 

zation. Moderately large reserves also exist in the 

Kern County, Calif.; the Wildrose Canyon district, In; 

Antimony Canyon area, Garfield County, Utah. All of 

1owever, can be mined only when prices are exceptionally high or 
- antimony is 1 

eserves that can be mined when the price of antimony is less than 

about 20,000 tons of antimony. Additional reserves 


ntimony is priced at 40 to 60 cents a pound conta 
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haps 30,000 tons of metal. The total reserves, including the above, that 
d be worked at prices of less than $1.50 a pound are highly uncertain, but 
easonable estimate is 80,000 to 100,000 tons of antimony. Within each price 
xe, the Yellow Pine district contains at least half of the known reserves. 
stern Hemisphere 

ible 5 shows Western Hemisphere reserves by country. The figures are for 
ade of 2 percent or higher for the simpler type of antimony deposit, and for 
known reserves almost regardless of grade for the complex type. 


TABLE 5.—Western Hemisphere reserves of antimony 
Short tons 
550, 000 
550, 000 
LOO, OOO 


CONSUMPTION 


the total consumption of antimony in the United States in 1952 was 40,200 
t tons, a decrease of 8 percent from the 438,700 tons consumed in 1951. Pri- 
antimony used totaled 14,300 short tons (17,400 in 1951) ; antimony content 
ead-silver ore consumed in the manufacture of antimonial lead by primary 
id refineries, 2,800 short tons (2,400 in 1951) ; and secondary, 23,100 short tons 
23,900 in 1951). 
Consumption of primary antimony in the manufacture of finished products 
creased 18 percent from 1951. Of the quantity consumed, 59 percent was used 
the manufacture of nonmetallic products and 41 percent in the manufacture 
netallic products. 
Consumption of secondary antimony, chiefly in metallic products, decreased 
ercent in 1952. 
lable 6 shows the industrial consumption of primary antimony in the United 
tes, 1948-52, by type of material, in short tons, antimony content 


‘LE 6.—Industrial consumption of primary antimony, 1948-52, by t 
material, in short tons, antimony content 


Ore and con 


PRICES 


The price of antimony has been marked by notorious instability. The trend 
of antimony prices has been upward over a long period of years. During the 
World War II period the average price of antimony metal was about 15.5 cents. 
In 1952 quoted prices for antimony metal, New York City, ranged from a high of 
52 cents early in the year to a low of 26.5 cents at the end. Average price for 
the metal during 1952, according to the American Metal Market, was 44.02 cents 
per pound compared with 44.17 cents in 1951. 

Since late 1952 foreign antimony has been sold in this country at prices well 
below the quoted domestic prices. Table 7 presents the average price of antimony 

re, by grade, July-December 1952, and January—June 1953. 
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Average price of antimony ore, July—December 1952 and January—Ju 
I 1 1 


19538, by grade, per unit of contained antimony 
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Senator MAtonz. There was testimony yesterday by one of the 
principal past producers of antimony that through laboratory work 
and investigations new important uses of antimony are in sight. 
Could you, Mr. Johnson, give us an idea of what these uses are and 
perhaps some idea of the additional uses of that important metal? 

Mr. Jonnson. They seem to have considerable promise, Senator, 
iIthough it is my understanding that they are still in the development 
and testing stage. If the development proceeds as hoped for, it will 
furnish a very welcome market for antimony metal; particularly I 
think the plating application would, if that became important. It 
would consume rather large quantities. 

Senator Mavone. Is it a substitute or a displacement of some other 
metal ¢ 

Mr. Jonnson. It would be in competition with other metals. 

Senator Martone. What metals? 

Mr. Jounson. I do not know certainly, but I should think cadmium 
and zine, for example, and chromium, possibly. The process is still 
rather new. 

Senator Matone. It might be a feasible method of saving chromium 
if that were necessary ? 

Mr. Jounson. That is just a guess on my part. 

Senator Martone. From the testimony of the producers, it would 
appear that a profitable mining process in almost any of these metals 
will result in a very marked increase in production. However, that 
is another question. 

It was testified in addition to the plating process that low-cost anti- 
mony alloys could be used for transistors, rectifiers, and generally 
speaking in the electrical industry—do you know anything about that ? 

Mr. Jounson. If a transistor consisting of aluminum and antimony 
would replace one made of very costly minor metals, it would be a 
great advantage. 

Senator Martone. I wonder if we could request you to investigate 
further into this matter of new uses for antimony and submit for the 
record any additional conclusions you may reach in the matter of 
displacement of more costly materials by antimony ? 

Mr. Jounson. I would be very glad to do that. 

Senator Matone. I think it is very important. You know what the 
committee is charged to find out under what policy the United States 
could be assured of the : railability of critical materials. Of course, 
one way is the substitution of more common materials for very scarce 
and high-priced materials. I think that would be very important. 
If you “will do that job for us, as I know you can, because you have 
available sources of such vidoe ition within your department. The 
committee is leaning heavily on your department, as you already 
know. 

(The information is as follows:) 

Two potential new uses for antimony have been mentioned recently in the 
technical press which, if successfully developed, would create significant demands 
on the available supply of the metal. One of these is in the field of electroplating, 
the other in electronics. 

Antimony’s silvery appearance and resistance to tarnish and corrosion have 
inspired numerous attempts to use it as a plating metal, but these have been 
defeated in the past by its brittleness and the difficulty of developing suitable 
plating techniques. In recent years, two methods have been described by which 
steel and other metals can be plated satisfactorily with antimony. It is reported 
that these coatings are adherent, ductile, and readily polished, comparing well 
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with nickel and chromium plate. Bradley Mining Co. is sponsoring researc} 
Battelle Memorial Institute to perfect an antimony plating process, and it 
believed that work along the same line is in progress in other laboratories 
Should these investigations lead to industrial adoption of antimony plating, 

if antimony were substituted to a significant extent for nickel and chromium 
substantial tonnages would be required. A further consideration of importance 
besides the increased demand for antimony, would be the saving of the more 
highly strategic metals in time of emergency. 

A second new use for antimony was described in a report released in April 
1953 by Battelle Memorial Institute, based on research also sponsored by Bradley 
Mining Co. This use was in a semiconductor alloy consisting of antimony and 
aluminum—about 70 percent antimony and 30 percent aluminum; it was believed 
this alloy might be equal, or superior in some respects, to the semiconductors 
of silicon or germanium that have become important in various electronic « 
vices in recent years. Rectifiers for converting alternating to direct current 

nd transistors in place of vacuum tubes for detecting and amplifying radio 
signals, commonly contain semiconductors of silicon or germanium. The latte 
are much more difficult to obtain in the requisite purity than is antimony, 
















and 
e supply of germanium is comparatively limited. In view of its relative 
favorable cost and performance characteristics, the development of the new 
alloy will doubtless be followed to an early conclusion. Its potential impact on 
the requirements for antimony cannot be estimated 








CADMIUM 







Senator Matonr. Now, passing on then to the cadmium that you 
have just mentioned, do zine ores in this country generally contain 
cadmium ? 

Mr. Jounson. Yes; they do, Senator. I will try to bring that out. 
l believe there is a statement on it in the material that will be sub- 
mitted. The quantity is quite variable; it is one of the things we ar 
hoping to invest vate more thoroughly in connection with the supply 
of cadmium. Most of the foreign ores we receive contain more cad- 
mium than the average domestic ore. 

Senator Martone. Does the domestic producer separate the cadmium 
and sell it separately from the zinc? 

Mr. Jounson. Yes, if it is present in sufficient amounts. 

Senator Marone. It is not difficult to process to recover it ? 

Mr. Jounson. I would say it is a rather expensive process. 

Senator Martone. What does it generally have to contain, however 
you express it, percentage or otherwise, to make it worthwhile? 

Mr. Jonnson. I cannot give you a definite figure. 

Senator Martone. It varies with various operations ? 

Mr. Jounson. As I say, all zine concentrates contain some cadmium. 
If it is present to the extent of perhaps ten- to fifteen-hundredths of 
1 percent, and in some instances even smaller quantities, then it be- 

omes worth recovering. 

Senator Matonp. That is the cadmium content at which they would 
then begin to take notice and try to separate it. 

Mr. Jounson. It also depends on where the ore is being smelted. 

Senator Matone. Of course, local conditions would govern con- 
siderably. I just wanted an estimate. Do you have some further 
information on cadmium ? 

Mr. Jonnson. Yes. One of the difficulties about the cadmium sup- 
ply is that it is not responsive to the demand, being so closely tied to 
zinc production that the discovery of new uses and the increasing 
price resulting from demand do not automatically bring out more 
cadmium. 































STOCKPILING STRATEGIC AND CRITICAL MATERIALS 137 


Senator Mauone. In other words, you do not mine cadmium alone. 
It is obtained merely as a byproduct of zinc mining. 

Mr. Jounson. It is wholly a byproduct. 

Se nator Matons. Then as the aianie production of zine would 

ine, generally speaking that would affect the supply of cadmium, 
or a you separate the cadmium from the zinc concentrates that 
might be imported from abroad ¢ 

Mr. Jounson. That would be the case. 

Senator Matonr. Would you do that? 

Mr. Jonnson. Yes, sir. 

Senator Matonr. So the supply of cadmium would not be affected 
very much whether the zine concentrates came from domestic or 
foreign sources unless it were separated and made into metal before 
it came here ¢ 

Mr. Jounson. We use about $16 million worth of cadmium a year, 
and about half of it is derived from domestic materials, about half 
from imported materials. 

fhe strategic position of the metal is that if economies become nec- 
essary, they are feasible. You can Stay zine for cadmium plat- 
ing im ms ny applications, even though 1 is less satisfactory and not 
so economical in the long run. 

If I may, I should like to submit a further statistical statement on 
cadmium with a bit of information about those matters I have touched 

n, and charts similar to those for antimony could be attached thereto. 

Senator Martone. Yes. We have the charts supplied by your de- 

rtment. Chart No. 1 indicates the consumption of cadmium and 
een ige yearly price in snes per pound. Most of the charts in 
clude that price simply to have some indication of what effect price 
has on production. 

Chart No. 2, general imports, the source of such imports, showing 
the imports from Canada and Mexico outstrip all others. 

Chart No. 3 is a general chart of the source from all foreign nations 
of the imports into the United States, and the United States produc- 
for 1949-52, inclusive. 

These charts will be attached to your text submitted, and included 
n the record at this gg as a part of your testimony. 

(The information is as follows:) 


CADMIUM 


Cadmium is classified as a strategic and critical material and was in short 
supply during World War II and again in 1951. The Government regulated 
the cadmium industry during these periods, imposing restrictions on use, inven 
tory controls, and priorities, in order to insure adequate supplies for all essential 
purposes. In 1952 increased production and record imports of metal overcame 
the shortage which began in mid-1950, consequently all control measures were 
rescinded. Domestic production of cadmium in January—August 1953 was at 


an all-time high rate and stocks accumulated to the highest level on record. 


Salient statistics of the cadmium industry in the United States, 1948-52, in 
pounds of contained cadmium 


1948 1949 


Production (primary) 7, 775, 657 8, 226, 617 9, 190, 394 


Imports (metal) - 9, 809 157, 204 630, 109 


Exports (metal) . - 955, 701 566, 135 352, 927 606, 233 
C 


90, 065 1, 478, 770 
300, 918 
msumption, apparent 7, 797, 105 7, 486, 274 9, 545, 502 7, 170, 930 9, 042, 052 
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leveloped a strong expanding demand. It is used chiefly in electroplating, 
bearing oys, and pigments; about 95 percent of available cadmium is consumed 
f these purposes, witl ectroplating by far the largest use. Cadmium is used 
S a protective c y ron and steel, and, to a much smaller extent, other 
netals and alloys « wide variety of products including aircraft, ordnance, 
d omobiles. Coppe dmium alloys containing about 1 percent cadmium 
ive found wide us telegraphic, telephonic, and power-transmission lines 

‘ e cadmium imp Sg irability and good tensile strength, hardness, and 
high annealing temperature, and does not impair the conductivity of copper to 
v mful extent Othe ises of the metal are for solders, low-melting-point 
ovs for f I pp is, and other purposes and miscellaneous alloys 
Cadmium is also used in long-life nickel-cadmium storage batteries and (in small 
ntities) in om lergy development where it is used to control the fission- 


Cadmium can be replaced by other materials, particularly zine, in many plat- 
plications. In salt water and tropical atmospheres, however, cadmium is 
generally considered more satisfactory than zin Moreover, most substitute 
metals lack the throwing power of cadmium for electroplating odd shapes and 
parts ; and where close tolerances are required there is no substitute for cadmium. 
Intricately shaped moving-part fuses with rigid tolerances are plated with cad 
rr example Metal parts that come in contact with cloth and rope, such 

s parachute buckles, are coated with cadmium as zine reacts with the material 


e ercia re reserves of cadmium The entire supply 
ry m s (and always has been) recovered as a byproduct of the treat 
of ores of other metals, part larly zine, hence cadmium reserves depend 

on upon the size ore reserves and the cadmium content of these 

eserves. Recent estimates of domestic reserves placed the recoverable cadmium 

S eserves of zine ore of ull classes (measured, indicated, and inferred) 

X ‘ly 100 million pounds. In the United States the average yield of 

Z ores is about 5.5 pounds of recoverable cadmium per ton of recoverable zinc. 

S ¢ eign ta much greater cadmium values: in Mexico the yield Ss 
s high as 14 ds of cadmium per ton of zinc. 

Phe Unite s the world’s leading producer of cadmium; for the period 
1940-52, pro ic it domestic plants accounted for approximately two-thirds 
the t world output. United States production, however, is not solely fro! 

mest ils; it is estimated that about 50 percent of the primary cadmium 
duet n the United States is of foreign origir Mexico is the chief foreign 
source, followed by Canada and Peru. Of the total apparent consumption of 
1dmium the United States during the 13 years 1940-52, domestic production 


nt and Mexico, Canada, and South America nearly 50 
rent 
uirements, practically all of the additional snpplies needed 
military pt 


read 
consumption 
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1dmium industry in the United States, in January 
in pounds of contained cadmium 
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‘ialized uses where its superior performance has 
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that while domestic production is insufficient for 
irposes could be obtained from Western Hemisphere 
pears that the United States could count on « gh 
v tial needs even if forced to rely on domestic 
substitution for cadmium in electroplating and 
for all nonessential uses would be necesssary in the 
e prolonged. 
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Production of primary cadmium, including cadmium compounds made from 
ry raw materials at United States plants averaged 8,400,000 pounds per 
for the period 1948-52. Apparent consumption, including large quantities 
hased for the national stockpile, averaged 8,200,000 pounds annually over 
me period. Cadmium, incidentally, was one of the several commodities 
i by the Munitions Board at the end of calendar 1952 as having been ac- 
ated to a point where completion of the objective was “no longer of the 

est urgency.” 
ces for commercial sticks of cadmium have been relatively stable since 
ranging from a low yearly average of $1.83 a pound in 1948 to $2.55 a pound 
51 In August 1952 the price dropped to $2, at which level it has remained 
uugh September 1953. Price changes do not have any gre: fect on the 
ly of cadmium because of cadmium’s byproduct relationship to zine and 
er metals. 

Because of the byproduct relationship of cadmium to zine, virtually the only 

nractical means of increasing the output of cadmium is to achieve greater 
ficiency in recovery of cadmium in the smelting and refining of zine. More 
er, the declining productivity of the Tri-State district relative to other districts 
ids to decrease cadmium recovery inasmuch as the Tri-State ores are richer 
cadmium than most other domestic ores. 

Vhile the quantity of cadmium recovered per ton of zine has increased 

rkedly during the past 15 years, due to installation of more cadmium recovery 

ilities, the prospect of a further substantial increase is considered unlikely. 
Such inereases as will come from installation of additional recovery units and 
m improving the efficiency of existing units will probably not exceed 10 to 15 
ent of present production. 
is conceivable that sizable quantities of cadmium could be recovered from 
‘metal. The lower grades of slab zinc contain from 0.2 to 0.7 percent cad- 
n and if only a portion of this cadmium were recovered a substantial output 
ild be obtained. It is questionable, however, that the return realized from 
) cadmium recovery would compensate for the cost of obtaining it. 
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BISMUTH 


Mr. Jounson. With reference to bismuth, it is one of the less impor- 

base metals on a dollar basis, about $3 million a year, and yet it 

sa number of very important industrial uses, because of its low 

elting features, and the fact that it expands slightly on solidification. 

It is used in a number of very important alloys, solders, and so forth. 

We are not self-sufficient in this country as to bismuth. A consider- 

‘part of our requirement is obtained as a byproduct of the smelting 
imported materials. 

Senator Matonr. What is the source of those imports 

Mr. Jounson. The Western Hemisphere largely. We a also import 

metal itself from Latin America. 

Senator Matone. In 1952, the chart shows about 114 percent from 
Europe and a half of 1 percent from Asia, and the remainder, about 
‘9 percent from United States, Peru 33 percent, and soon. Does that 
sound reasonable ? 

Mr. Jounson. Yes, sir. 

Senator MaLone. It means we are entirely self-sufficient as far as 

y amount is concerned in the Western Hemis phere, 

Mr. Jounson. That is correct. 

Senator MALONE. The chart shows some years where the informa- 
tion was not available as to the consumption. 

Mr. Jonnson. Yes, sir. 

Senator MaLong. So I am unable to determine from the chart ex- 
ictly how dependent we are on other nations in the Western 
Hemisphere. 

Mr. Jounson. Yes, sir. 

Senator Matone. But it is correct that we are fully supplied from 
the Western Hemisphere. 

Mr. Jounson. Yes. 

Senator MAtoneg. I note Mexico is one of the large contributors to 
our supply, and Peru the remainder. You are submitting this text as 
a part of your testimony ? 

Mr. Jounson. If I may do so. 

Senator Matone. And the charts as described in the other metals, 
supplies and consumption of bismuth, the source, general imports, and 
source on chart No. 2, and the imports from the nations of the world 
in chart No. 3. 

Those charts I just described will be attached to the text, and both 
are submitted for the record to appear at this point in your testimony. 

(The information is as follows:) 


BISMUTH 


The United States is not self-sufficient in bismuth, as much of the metal it con- 
sumes is imported or derived from imported raw materials. Peru, Mexico, and 
Bolivia are its chief suppliers, and the Western Hemisphere as a whole produces 
more bismuth than it consumes. 

Essential requirements for bismuth are now well provided for. If large addi- 
tional supplies could be assured new uses probably would develop, but as bismuth 
is almost wholly a byproduct of lead, silver, copper, and other metal production, 
no practicable means are apparent to bring about a large increase in output. 
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During the past 20 years bismuth has become an important industrial materia] 
through the development of its alloys. Prior to this period the chief uses for bis 
muth were in the production of pharmaceutical salts and in the low-melting s« 

ders used in devices such as sprinkler-head links and other fire-prevention equip 
ment Experimentation and research now have developed many new uses for the 
bismuth alloys. Today there are more than 70 known useful ways of employing 
them, 















DESCRIPTION AND 





PROPERTIES 









? 


sismuth is a white metal of high luster having a distinct pinkish tinge. It is 
coarsely crystalline and very brittle. 





Salient statistics of bismuth metal, 1948-52, in thousand pounds 









and imparts low-melting characteristics 


vs with various other metals. It expands 3.32 percent during solidificatior 
t} usual property accounting for some of its most useful applications. 













! ut] ! too b e to be used alone Its alloys are used for sprinkler 
plug d other fire Dp otective devices, electrical 
gams, and tempering baths for small tools. In most of these allo 


of the bismuth is to lower the melting point. Bismuth improves 


fuses, low-melting solders 









ng properties of tin and lead by lowering the surface tension, thereby 
ng sl] irply defined castings even when the percentage of bismuth 
: sufficient to cause fl metal to expand and fill the mold 
f solidification Bismuth also acts as a hardening agent. 
One of the major usés of bismuth has been in the form of its compounds 
Ww ! re extensively used in medicinal and cosmetic preparations, including 
var s indigestion remedies and toilet powders. A number of the compounds 







ised treating wounds and the metal is therefore of some importance 

of war. Insoluble salts of bismuth are given to patients preparatory 

to X-ray examination of the digestive tract Minor amounts of bismuth con 
} 


lave been used in porcelain painting, in enameling, and in optical-glass 





















In addition to extremely small amounts of metallic bismuth to molten iro 
both gray and white iron is made to produce cleaner castings. The bismut! 
ddition produces greater fluidity of the liquid 

Additi f bismuth to certain aluminum alloys is a regular established 

cedul ind the Aluminum Co. of America and others produce alloys that 
t .5 percent bismuth and 0.5 percent lead for free-cutting screw 
stock Small amounts of bismuth added to corrosion-resistant steels product 
castings of greatly improved machinability. 

ry 


The research department of the General Electric Co. has developed an alloy 
bismuth, lead, tin, and antimony, known as Cerromatrix, for the purpos¢ 
of anchoring complex punches and dies used in the cutting operations in pro 
ducing electric-motor laminations. Cerromatrix and other low-temperatur: 
melting alloys also are widely used in the production of dies and punches for 
short-run forming of sheet metal. The aircraft industry has been a heavy use! 
some of these alloys. 














Spray guns, heated by gas or electricity, operating with compressed air 





bes use with low-melting alloys. Several of the bismuth ¢ 
can | paint and a number of useful applications have developed 





as a t. To protect wooden foundry patterns from wear, warpage, and 
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king, a thin layer of a low-temperature-melting alloy, about 0.003 inch 
k, can be quickly applied to the surface. 
One of the relatively new uses for bismuth is in the dyeing industry. The 
Standfast molten metal continuous dyeing process is a recent development which 
expected to expand the use of bismuth. The Standfast process is a com- 
nlete departure from the traditional methods in dye techniques. In this process, 
heat and pressure are applied by molten metal (bismuth) in which dye 
pregnated fabric is immersed. 
The United States Atomic Energy Commission now holds patents for five 
oys containing bismuth, lead, tin, and gallium. They have been patented 
because their low melting points and low neutron capture qualities make them 
itable for coolants for atomic piles. The AEC also holds patents to three 
ys containing bismuth, lead, tin, and thallium. 


OCCURRENCE 


Bismuth is rather an uncommon element. Bismuth frequently occurs native 

nd the native metal and the sulfide, bismuthinite (BiS;), are chief ore 
erals. 

Bismuth occurs most commonly as a minor constituent of lead ores, and less 

portantly in gold, copper, and tungsten ores, hence is recovered commercially 
very large extent as a byproduct. 


WORLD PRODUCTION 


Che world output of bismuth is from 1,900 to 2,000 short tons annually. In 
1952, the world’s production of bismuth increased 6 percent compared with 1951. 
the total output, North America supplied 47 percent; South America, 19 
percent; Europe, 25 percent; Asia, 9 percent: Africa and Australia, negligible. 
The principal foreign sources, in order of their importance, are the copper, lead, 

d silver deposits of the Cerro de Pasco district, Peru; the lead deposits of 
Mexico: and the tin and tungsten deposits of Bolivia A large tungsten mine in 
» Provinee of Kangwon, southern Korea, in operation during the last year and 


half of World War II, had a byproduct yield of bismuth intermediate between 


of Peru and Mexico. Minor supplies come from Argentina, Chile, Brazil, 

Canada. Long-accumulated Canadian stocks of bismuth-bearing residues 

m refineries were treated during World War II to help meet needs of the 
United Nations. 


DOMESTIC PRODUCTION 


In the United States, native bismuth or bismuthinite ores have never been 
ound to be of major importance. Minor occurrences of these ores have con 
tributed relatively small tonnage of bismuth. The major domestic sources are the 
ead-silver ores of Utah and Colorado, and the copper and lead ores of Montana, 
Utah, Nevada, Arizona, Idaho, and New Mexico. 

Bismuth producers in the United States are the American Smelting & Refining 

(AS&R), Omaha, Nebr., and Perth Amboy, N. J.; Anaconda Copper Mining 
‘o., Anaconda, Mont.; and the United States Smelting, Refining, & Mining Co., 
East Chicago, Ind. 

Most of the bismuth produced in the United States is obtained as a byproduct 
from the smelting of domestic and foreign lead ores and by the refining of imported 
bismuth bars containing lead as a major impurity. The Bureau of Mines is not 

liberty to divulge the quantities produced, but 1952 output declined 5 percent 
compared with 1951. 


RESERVES 


The reserves of bismuth in the United States, that are available under present 
economic and technologie conditions, can be roughly estimated from the average 
production life of the principal classes of deposits from which it is now recovered. 
Improvements in efficiency of recovery would increase the quantity of available 
bismuth somewhat, but not the life of the reserves, since the output of bismuth 
is controlled by demands for its companion metals. Based upon present recovery 
and estimates of commercial base metal reserves, the reserves of available bis 
muth metal are considered to be about 30 million to 50 million pounds. Material 
available under improved economic and technologie conditions probably exceeds 
those quantities. The largest sources of such material are those gold veins from 
which bismuth is not recovered at present and submarginal base-metal deposits 
containing bismuth. 
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CONSUMPTION 


Demand for bismuth, particularly in the form of refined metal, was firm in 1952 
Its use in pharmaceuticals was the lowest on record reflecting the continuing 
trend toward the antibiotics and kaolin-base preparations which have replaced 
bismuth compounds to some extent since World War II. The following table 
presents bismuth metal consumed in the United States in 1951-52, by major uses: 


Bismuth metal consumed in the United States in 1951-52, by uses 


percentage distribution of bismuth in the United State 


m of bismuth in the United States 194 92, by major use 


groups 


und 


194 
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FOREIGN TRADI 


ports 
Receipts of refined metal in 1952 showed a rise of 38 percent above 1951. The 


ximate percentage distribution of receipts by countries of origin was: 


and Korea 2 percent There were no 
n 1952 


ru 93, Yugoslavia 5, 
emical compounds, mixtures, and salts of bismuth 


transactions in 


Exports 

Exports of bismuth alloys increased 67 percent in 1952. The United Kingdom 
as again the principal recipient taking 208,151 pounds; Australia received 
11,200 pounds ; West Germany, 9,703 pounds ; and Canada, 2,492 pounds. Exports 
f bismuth salts and compounds totaled 233,211 pounds, valued at $741,265 


Bismuth metal and alloys imported into and exported from the United States, 
1943-47 (average) and 1948-52 

[U. S. Department of Commerce] 
Imports of refined 


metallic bismuth ! 
Value 


-47 (average) $418, 692 
164, 73. 


3. O40 


Excludes imports of bismuth contained in bismuth-lead 
bismuth contained in concentrates 


urce: Prepared by Base Metals Branch, Bureau of 
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Senator Maron. I would like to ask you at this time: In the text 

ibmitted is the dollar value of the metal consumed in the United 

tates included ? 

Mr. Jounson. I have given that as a rough figure for each of 
these commodities. 

Senator Martone. In the text? 

Mr. JoHNSON. Yes. 

Senator Matone. Be sure to cover the dollar value. 


COPPER 


Mr. Jounson. The dollar value of the consumption of new refined 
copper in the United States is about $600 million in the past 5 years. 
That is an average figure. 

Senator Matong. $600 million per year? 

Mr. Jounson. Yes, sir; that is new copper. 

Senator Martone. New copper mined in the United States? 

Mr. Jounson. No, sir; our total consumption. 

Senator Matonr. Our total consumption of new copper. 

Mr. Jonnson. Yes. 

Senator Marons. What was that price range over the last 5 years! 

Mr. Jonnson. Twenty to 241% cents; 22 cents, I think, was the 
verage figure I used. As you know, the price was under contro! 
much of the time at 2414 cents. 

Senator Maronr. That was the ceiling price. 

Mr. Jounson. Yes. 

Senator Matone. Was the foreign price set at the same time? 

Mr. Jonson. That copper price situation is a very complicated one. 

Senator Matone. Was not the price on Chilean copper fixed by the 
State Department or some other Government agency? Didn’t the 
‘opper from Chile account for practically all of the imports ¢ 

ir. Jounson. There were limitations on the price that could be 
paid for foreign copper. 

Senator Matonr. What was that limitation? 

Mr, Jounson. It varied. At first it was the same as for domestic 
opper, if Iam not mistaken. Then it became apparent that we would 
ot get the foreign copper on those terms, and the foreign price ceil- 
ing was raised. 

Senator Martone. Do you know what the greatest price amounted 
to? 

Mr. Jonnson. I believe that was 30 cents. I have a statement there 
in the text to be submitted, if you would like to have that read. 

Senator Martone. Read that particular part of it. 

Mr. Jonnson. Ceilings for copper were established under the 
general ceiling price regulations at the highest prices received by in- 
dividual producers from December 1950 to January 25, 1951. Since 
most copper had been sold at 2414 cents a pound de slivered Connecti- 
cut Valley that price became the ceiling for most producers. In mid- 
1951 an agreement with the Chilean Government provided for the 
payment of 2714 cents for Chilean copper and a little later all copper 
refined from foreign materials was permitted the 2714-cent price. 
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In mid-1952, importers were permitted to pay whatever prices they 
wanted for foreign copper, and to pass on to customers 80 percent of 
the increased cost. Meanwhile under provisions of the Defense Pro- 
duction Act, the Government had entered into agreements with com 
panies to purchase at negotiated prices production from expansion 
prepeets. That is speaking of domestic companies. 

Also they entered over-the-ceiling, maintenance-of-production 
agreements with high-cost producers. These various actions led | 
wide-range multiple prices for copper and to considerable confusion. 
Price controls for copper were abandoned in February 1953. By the 
end of March the price for most of the domestic production settled at 
30 cents a pound, which prevailed until October 1953, with custom 
smelters quoting 1 or 2 cents less. Chilean copper meanwhile 
advanced to 3514 cents a pound in Chile, about 3614 in the United 
States. But prices of other foreign copper approximated the domes 
tic level. 

Senator Matonr. You mentioned the 3614 cents per pound. Where 
did that 3614 cents per pound originate? Was it a ceiling price fixed 
by some department of Government that might be paid to all foreign 
produce rs or to only certain foreign producers / 

Mr. Jounson. That related only to Chilean copper. 

Senator Matonr. And they could pay 361% cents or they did pay 
3614 cents a pound for Chilean copper 

Mr. Jounson. Yes,sir. I might say that copper from other sources 
brought even higher prices at times in smaller quantities. There was 
a period when small quantities of eopper from foreign sources brought 
much higher prices. Those figures are not known in detail. 

Senator Matons. Do you have some indication of those prices in 
your text ¢ 

Mr. Jounson. No, sir. We have no factual information on it. 
That was a small tonnage that did not have much effect on the 
average pri ice, 

Senator Martone. Let the record show that Mr. Dawson, from Utah, 
here at the hearing. Would you move up to the table? We hope 
to accommodate you very soon. 

Then the price ranged from our ceiling price of 241% cents to the 
Chilean price of 3614 cents a pound. 


Is 


Mr. Jounson. Yes, sir. In addition to primary copper we consume 
almost 1 million tons a year of secondary copper. This is obt: meee 
from new and old scrap. Our new copper is made up of 3 principal 
elements; refinery production from domestic materials accounts for 
70 percent; refinery production from imported materials, 20 percent, 
and imports of refined copper an additional 10 percent. On that basis 
we produce about 70 percent of our new copper domestically. This 
copper goes into the manufacture of electrical products, about 25 
percent ; light and power, telephone and telegraph, radio and tele 
vision is about a fifth; the automobile and building industries both 
use about a tenth, or make a total of another fifth. Almost 86 percent 
of United States imports came from Western Hemisphere countries. 
and almost 60 percent from Chile alone. This country has very large 
reserves of copper, estimated at about 25 million tons. Canada and 
Mexico are believed to have about a third as much. We do not have 
u pon for Chile’s nerean but they are known to be very large, and 

re of better grade than those in the United States. Peru has several 
million tons of copper in explored deposits. 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


Thus the current rate of Western Hemisphere production does not 
eaten to exhaust its reserves rapidly, and could, if necessary, be 
siderably expanded. The same can be said of the reserve situation 
\frica where the ore is considerably richer than even in Chile. 
hat, sir, I think is all I wish to say about copper unless you have 
irther questions. I will submit a statement giving some background 
formation to which those charts might very well be attac hed. 
Senator Martone. Yes. The three charts yrepared by the United 
States Department of Interior, Bureau of Mines. show supplies and 
sumption of copper in chart 1, sowing the domestic production, 
ad the imports from the countries in the Western Hemisphere, and 
ports from other foreign nations, and also showing the annual con- 
mption from 1940 to 1952, inclusive. 
Chart No. 2 shows the source of imports, South America, North 
(merica, Africa, Asia, Australia, and Europe, showing at a glance 


iat the bulk of our imports come from South America, Chile. 


Chart No. 3, domestic production and imports of copper by source 
areas. That includes all foreign nations ? 
Mr. JOHNSON. Yes, sir. 
Senator Martone. Those three charts will be attached to your text 
il submitted as a part of the record at this point. 
The information is as follows :) 


COPPER 


‘he United States depends on imports for about a third of its requirements of 
new copper. The Western Hemisphere, however, produces enough new coppel 
or all its needs and has a small exportable surplus ry the United 

ites and other Western Hemisphere countries could if necessary support a 

gher rate of production. 

United States mine production of recoverable copper (925,000 short tons) 

31 percent of total world production in 1952 and was equal to about 68 percent 

United States consumption of new copper. United States Known reserves a 
estimated as about 25 million tons, or 27 times the 1952 production: new dis 
eries and new technology are expected to add many millions of tons of copper to 
these reserves in coming years. 

Of the large quantity of copper imported into the United State n 19 
(619,000 tons), 86 percent came from Western Hemisphere countries (58 percent 
was from Chile). Total United States receipts of unmanufactured copper in- 

eased 53 percent in the first 7 months of 1953 as compared with the same 
period in 1952. Of the 1953 total, TS percent was from Weste1 H»-misphere 

uuntries (48 percent was from Chile). The decline in 1953 was caused by the 

gher prices that prevailed for Chilean copper as compared with those for m l 
rom other sources. Meanwhile United States mine prodnuetion in Januar 
1953 (541,000 tons) was virtually unchanged from the same months of 1952 

Canada, Mexico, and the United States in 1952 mined 41 percent of the world 
total, equal to 8&8 percent of North American requirements. ‘Total North 
(American reserves on the order of 32 million to 38 million tons, are 25 times 
North American production at the 1952 rate. 

Chile’s reserves are undisclosed but unquestionably very large. Peru has sev- 
eral million tons fairly well explored. It is estimated that tetal Western 
Hemisphere reserves are 35 to 40 times the Western Hempishere 1952 prodnetion 
of 1,750,000 tons. This production, incidentally, was 58 percent of the world total 
ind roughly 125,000 tons, or 8 percent, in excess of Western Hemisphere 
onsumption. 

There are more large copper deposits in the United States than in any other 
ountry. In most other important copper-producing countries, production is 
highly concentrated in from one to not more than a few large properties. Even 
n the United States S87 percent of the output came from 8 leading districts in 
1952; 44 percent came from 2 districts almost entirely from 2 open-pit mines. 
Ninety-three percent of Chilean production came from 3 mines in 3 districts, 
+ large mines supplied the Northern Rhodesian total, the properties of 1 company 
operating in a relatively concentrated area along the borders of Belgian Congo 
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and Northern Rhodesia supplied all of the copper from the former country, a 
87 percent of Canada’s total came from 3 miles in 3 Provinces 

The most promising areas in the United States for possible new productio: 
have been the subjects of repeated investigations by private interests and by 
the Government. Since the outbreak of war in Korea, Government assistance 
has resulted in the development and exploitation of many deposits that had not 
been attractive under previous conditions. Such large deposits as San Manu 
Bisbee East (Lavender Pit), Bagdad, Silver Bell, and Copper Cities, in Arizona; 
White Vine, Mich.; Yerington, Nev.; and numerous smaller ones, have expanded 
production, have begun to produce or will do so within the next 2 or 3 year 
as a result of this unusual stimulation. However, there are still some incom- 
pletely explored deposits of cot siderable potential size, and if economic circu 
stances warranted, known domestic deposits could be developed and equipps 
to produce copper at a much higher rate than is now regarded as profitable and 
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l the only importer in rid War II and during the 
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. following which it was suspended by acts of Congress 
1947, to June 30, 1950. The suspended tax, meanwhile, was 
result of the trade-agreement negotiations at Geneva in 1947, to 
, effective March 16, 1949. The 2-cent tax came into effect finally 
It was, however, suspended again on April 1, 1951, to Februa 
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ter extended to June 30, 1954. The law provides that 
tify the President within 15 days after the en 
rice drops below 24 cents a pound, delivered Cor 
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lient statistics of the copper industry, in the United States, in 1948 


{In short tons 
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following paragraphs summarize the major programs for production 
Copper Cities Mining Co., a wholly owned subsidiary of the Miami Copper 
| bring into production the Copper Cities property, Globe-Miami district, 

County, Ariz., probably in the latter part of 1954. The mill at the Castle 

mine, also owned by Miami, will be moved to Copper Cities when the ore 
the former is exhausted and prior to the time the latter will be in 
tion. 

e American Smelting and Refining Co. will bring the Silver Bell unit, 40 
rthwest of Tucson, Ariz., into production in 1954. Estimated production 
18,000 tons annually. Ore reserves are estimated at 32 million tons, 

ng 0.9 percent copper, in 2 separate ore bodies, which can be mined by 
pit methods 
Phelps Dodge Corp. is developing and equipping the Bisbee East (Laven- 

Pit) ore body, Warren (Bisbee) district, Arizona. Production at an expected 
rate of about 38,000 tons of copper should begin by the end of 1954 and 

ue for 11 or 12 years. The cost is estimated at $25 million 

e Wite Pine Copper Co., wholly owned subsidiary of the Copper Range Co., 

to bring the White Pine mine, Lake Superior district, Michigan, into pro- 

Limited production is expected by mid-1954 and the annual target is 
00 tons of copper. Reserves were estimated at 309,660,000 tons of ore a 
x 21.3 pounds of copper per ton. Milling and smelting facilities are 
e plans for this project. A Government loan of $57,185,000 has be¢ 
| for this property. 

he Yerington mine, Lyon County, Nev., is being prepared for produ 

\naconda Copper Mining Co The oxide ore body, containing an 

rve of 35 million tons averaging 0.97 percent copper, is to be mined by open- 

ethods and the copper recovered by leaching. An estimated reserve of at 
15 million tons of sulfide ore of similar grade underli 
opment and equipment of the property will quire about $38 
iction should begin by the end of 1953 and the maximum 

ted by If is estimated at 33,000 tons of coppel Construct 

ed leaching-precipitation facilities is planned. Copper pre¢ 

pped for smelting. 

he Kennecott Copper Corp. is preparing to mine by underg1 

eloped ore body near the company’s open-pit oper: 

) district, White Pine County, Nev. A very small 

ected based on the 1951 price-cost relationship 

(he Greater Butte project of the Anaconda Copp 

inced in 1947, was designed to bring into 

},400-foot level in the Butte Hill mines 

e available more than 150 million tons of iveragi 

will augment normal Butte production by 45,000 tons am 

ements to make this output possible include concentrator 

h-precipitation-float plant for treating oxide ores 

‘he San Manuel Copper Corp., Pinal County, Ariz., wholly 01 iar 

the Magma Copper Co., plans eventually to produce 70,000 tons o pper and 

illion pounds of molybdenum annually at its mine now under development 
erves are more than 460 million tons, averaging 2 percent copper. Magma 
ready has invested $10 million in this project ar cently obtained a $94 
illion loan from the Reconstruction Finance Corp., part of a requested loan 
$111,288,000, to develop and equip the property. ‘The remainder of the funds 
required were to be obtained privately. A mill and smelter are included in the 
ns. Production is to begin in 1957. 


lies the oxide 


CANADA 


The program of the International Nickel to increase underground production 
n eventual 13 million tons in order to offset declines from open-pit operations, 
roaching exhaustion, is making noteworthy progress and 10,200,000 tons of 


nr 
py 


] 


) 

underground ore was produced in 1952. The goal of 15 million tons is equal to 

SS percent of the total copper ore produced by underground methods in the United 

States in 1952. International Nickel Co. reserves were 256 million tons of ore 
mtaining 7,800,000 tons of nickel and copper. 
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The Sherridon operation of Sherritt Gordon Mines, Ltd., Manitoba Province 
Canada, was worked out in 1951 and the mining plants, concentrator, and 
employees’ houses were being moved to the Lynn Lake operation where nickel and 
copper are to be produced. A new chemical metallurgical refinery, one of the 
first of its kind will be installed. Reserves are estimated at 14,100,000 tons 
averaging 1.225 percent nickel and 0.618 percent copper. 

‘The Campbell Chibougamau Mines, Ltd., will develop its property on Merrill 
Island in Dore Lake, Quebec, and plans to start production in not less than 2% 
years (presumably from mid-1952 when a purchase contract was entered into 
with the DMPA). 

The Hudson Bay Mining & Smelting Co. has optioned a group of claims, said 
to be a “really good find” and to average 3.2 percent nickel, 2.2 percent copper, 
and 0.14 percent cobalt, in the Yukon Territory not far from the Alaskan border, 
Other claims in the area have been optioned to two other companies. The moun- 
tainous nature of the terrain and the relative remoteness of the area may impede 
development of producing properties there. 

At the Gaspe property, Quebec, of Noranda Mines, Ltd., reserves of 67 million 
tons of 1.5 percent ore are already known; the property is being prepared for 
production, 

CHILE 


At the Chuquicamata mine, Antofagasta Province, depletion of the oxide ore 
body, that has formed the basis of operations at this property since they began 
in 1915, caused the Anaconda Copper Mining Co. to construct a new metal- 
lurgical plant for treatment of the sulfide ores underlying the oxide ore body. 
The new plant (consisting of a sulfide concentrator and a smelter) should be in 
full operation in 1953. Output of new plant and existing plant should be in 
excess of 250,000 tons annually, compared with a range of 172,000 to 229,000 
tons in 1948-52, inclusive. 


PERU 


The American Smelting & Refining Co. has carried on extensive drilling pro- 
grams at the Toquepala and Quellaveco porphyry-type copper deposits, 20 miles 
apart, in southern Peru. Both deposits were found to contain substantial ton- 
nages of ore susceptible to open-pit mining. Detailed investigations of providing 
power, water, railroad and port facilities, are required before determination is 
made as to placing either property on an operating basis. Ore reserves were 
given as in excess of 400 million tons, averaging slightly over 1 percent copper, 
and about 200 million tons averaging slightly less than 1 percent, respectively. 
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Senator Matoner. Copper domestic prices have ranged from 221, to 
30 cents over the last 3 or 4 years, 2414 cents being set by the Office of 
Price Administration as a ceiling on domestic copper, and 3614 cents 
set as a ceiling on foreign copper, with particular reference to Chile, 

Mr. Jounson. Yes, sir. 

Senator Martone. I will ask you a question now that any engineer 
would be loathe to answer definitely, but you have been generally 
familiar with the variations in the produc tion of copper domestically 
New sources, smaller mines, come into being when the price goes up 
and close down when the price is controlled. What do you think might 
happen in this Nation if the price had been set at 361% cents a pound 
inthiscountry? I=fthere had been some continuity to the price, allow- 
ing new de ‘posi its to come into production, do you think that mi ont 
have had any effect on domestic production over the years? 

Mr. Jounson. Yes; that would have brought about a very great 
increased production, assuming there was complete confidence that 
price would prevail. 

Senator Martone. Which of course there has never been in 21 years 
{ am merely assuming that Congress may some time get over its vaga- 
ries of transferring the price making policies, and the control of for- 
eign commerce to just pretty nearly anyone that asks for it. But you 
do think that if some continuity were assured of the 3614-cent price 
per pound, it would result in a very great increase in copper in the 
United States? 

Mr. JoHnson. Yes, sir. 

Senator Martone. No one has any idea what the price of copper is 
likely to be with the juggling of the price per pound to be paid in this 
country by various old and new commissions, especially with the large 
amounts of copper known to be available and about to be produced 
in Africa. Would anybody have a very good idea of what the price 
of copper is likely to be in this Nation in the future under present 
conditions of production and price manipulation ? 

Mr. Jounson. Price control certainly introduces uncertainties al- 
most as great as depending on free market conditions. You have in 
one case the influence of industrial development, technological develop- 
ments, business expansion and recession, where the producer exercises 
his judgment on those matters. In the other case you have govern- 
mental decisions and policies which may change in response to inter- 
national or domestic developments. Then the miner or manufacturer 
has to look forward as best he can to anticipating those developments. 

Senator Martone. When you talk about a free “market, are you talk- 
ing about a free domestic competitive market in the United States of 
America with some adjustment, whether you call it a duty or impost 
or excise, to make up the difference between that wage standard of 
living here and abroad, or are you talking now about free world 
competition with no duties, imposts, or excises. 

Mr. Jounson. When I spoke, I was speaking of international free 
trade, without any controls whatsoever, even tariffs, because even the 
tariff is not a certainty any longer. 

On the other hand, if you look at it from an internal viewpoint, i 
may be that the mine producer—I am not speaking any longer of Sin 
consumer of copper—would have less uncertainty with fixed tariffs 
if he can be sure that those tariffs will not be changing frequently. 
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ator Martone. Are you talking about an adjustable tariff which 
mld always equalize the difference in the wage standard of living 
and abroad ? 
Jounson. No; I had nothing specific in mind. 
ator MALone. Just anything that the producer could depend 
to equalize the domestic and foreign wage difference so that he 
ld only be competing with people in the United States who pay 
une wages and the same expense for materials ? 
Mr. Jonnson. If there is to be a tariff, I think perhaps a fixed 
alorem tariff would be the simplest situation if he could count 
not changing. 
ator Matonr. You need something on which a producer can 
ep d. A foreign producer pays very little for labor, pays no un- 
loyment insurance or social security, and has very little responsi- 
ity to his working people, would through that method be put on 
even basis with domestic producers. If the domestic producer 
uld depend upon some system that took him out from under the 
fear of being put out of business through foreign sweatshop or low- 
ost production, then you think he would have a consistent future ? 

Mr. Jounson. Yes, sir. I do not know whether you want philos- 
phy or not. 

Senator Martone. Yes. 

Mr. Jounson. I am not sure that the miner wants entire relief 
from uncertainty. Perhaps he thinks that he is smarter than the 
other man and ean outguess him on price changes. 

Senator Matone. He does not want relief from competition of 
people who are under the same price structure, is what you mean 4 

Mr. Jounson. That is right. 

Senator Martone. But if he is competing with people who are pay- 

g one-tenth the wages he has to pay, then he would welcome escape 
from that competition. 

Mr. Jounson. Yes. 

Senator Matone. I think that completes it. What other metals do 

have there ? 
LEAD 


Mr. Jounson. Lead is another very important base metal. We 
have consumed that in the past 5 years in the amount of $330 mil- 
lion a year. Secondary lead furnishes us with three-eighths of the 
total supply. Of the primary lead supply, which amounts to about 
500,000 tons a year a little more than half is obtained from foreign 
raw materials or imported as refined lead. Mexico, Canada, and 
South America furnish about three-quarters of the United States im- 
ports of lead. The first two alone have export surpluses greater than 
our imports. Western hemisphere lead reserves have been estimated 
at about 15 million tons, of which something like half are in the 
United States. 

Senator Matone. Let me ask you what you mean by reserves. 

Mr. Jounson. Those are the reserves grouped by the Bureau of 
Mines as measured, indicated, and inferred. They would not be called 
known reserves by most engineers. 

Senator Martone. It does not take into account consistent develop- 
ment ? 
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Mr. Jounson. It does not take into account the results of future 
mining and development work or any new discoveries; no, sir. 

Senator Martone. It is important for the very reason that for 21 
years we have been fed this idea that we know where all our material 

, therefore we must save that material and import it for our curre! 

se. Asa matter of fact, the histo ry of all metals—I make that ff 
tatement—and fuels, indicates that there is more known reserves at 
the moment than there were when they first began to estimate w] 
their reserves would finally be completely used up. I refer to the o 
industry. The United States Geological Survey which I consider 
one of the outstanding contributors to our well-be Ing in kee ‘ping track 
of all this information estimated in 1925 that about 514 billion barrels 
of oil would be the limit of our known reserves. Today we have about 
32 billion barrels of known reserves, and we have used untold quantities 
of oil. 

As we have already brought out through testimony, we have more 
tungsten today than we had at the beginning of World War IT, and 
ve have used tremendous quantities of tungsten. It shows a bright 
future. If the price is such as to permit profit in mining and the 
production of any metals or fuel, we find reserves faster than we use 
them. 

Mr. Jounson. I think the trouble is that most people feel that a 
reserve figure is an attempt to say how much there is now and forever 
afterward. 

Senator Maronr. That is what I wanted to bring out. You do 
not mean that at all. 

Mr. Jounson. No. If your investigation does something to dispel 
that idea, that alone would be worth the cost. 

Senator Maxonr. Let us revert to the copper business for just a 
moment. They used to say to me, where are there any copper deposits 
in the United States. If we use up the copper deposits that we know 
about, we are finished. We should save these deposits. I used to name 
several deposits and I could do that now. One of them I named was 100 
miles from Reno, which is one of the greatest copper deposits in the 
United States. It could not be any good, they said, or we would be 
mining. I cannot remember the exact time; I was running the Walker 
River, when they were regulating the water down there with shovels 
and shotguns, and I had my hands full, but in the off season I had a 
branch engineering office and I patented 8 mining claims with a 3- 
finger jack. He did not have any money and I did not have much 
work. So I had him raise the fees to the Government for the patent, 
and I did the work, and finally I got paid for it. But they are in- 
cluded in the Anaconda claims now where there is one of the largest 
deposits in the country. They spent $35 or $40 million. On the tenth 
of this month I am helping to dedicate it. They are starting pro- 
duction. 

There are many other deposits. I listed so many that it took several 
ages in one line listings. Not all of them are good, you understand, 
but if mining were a profitable enterprise in this country under some 
policy such as that you just outlined, there would be investigations 
going on continually by independent potential copper producers as 
well as the producers already the business. 

We have said many times it takes two or three hundred prospects 
to produce some metal. Out of 100 of these that produce metal, on 
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wood mine results. There have been many men who spent their whole 
ves to do this job who have never made any money. 

\ir. Jonson. Yes, sir. 

Senator Matonr. I think you are contributing very valuable infor- 

tion to this committee. As you said, we should use this committee 

. vehicle to bring to the attention of the public the fact that when 

| say reserves you do not mean that is all the metal there is in the 

ted States or any other country; you mean that is all you know 
bout at the moment. 

Mr. Jounson. That is all you can count on at this moment. 

Senator Matone. But the facts are, are they not, that in all these 

etals you end up after a great war with more metal than you started 

with because it becomes profitable to mine it. Is that not true? 
You heard the testimony yesterday that mercury mining was shut 
own and we have to get it from Spain. There is more mercury now 
n before World War II. 
Mr. Jounson. Yes. That must not be carried too far. It is possi- 
to deplete a given property by mining without doing exploration 
| development work. 

Senator Matone. That is right, and it is possible to find new prop- 

y, and all history bears that out on mining. 

\Mir. Jonnson. I believe it does. 

Senator Matonre. I hate to revert to one Secretary of the Interior 
we had for 15 or 16 years who himself never understood that simple 
philosophy and wrote articles for magazines that when we mined the 
unount of mineral we knew we had at that time we would complete 

‘mining of that metal in this Nation. 

Mr. Jounson. It seems contradictory. It is not actually. If I may 

bmit this statement for the lead situation with the charts? 

Senator Matone. The text on the lead will be accepted and the 

its 1, 2, and 3, showing the supplies and consumption of lead, the 

uurce of lead imports into this Nation, and the source in figures on 

e map, domestic production and imports of lead from all nations. 
It will be accepted as a part of Mr. Johnson’s testimony and will 
ippear at this point in the record. 

The information is as follows :) 


LEAD 


Lead, the softest and the heaviest of the base metals, is vital to modern civiliza- 
m, particularly in the fields of transportation, communications, and chemical 
1ufacture. 
rransportation in the United States annually requires over a billion pounds of 
d for storage batteries, cable coverings, and tetraethyl gasoline, while equally 
portant but lesser quantities are used in the field of communications, in type 
tal, telephone and telegraph cable coverings, solder, and the glass of electronic 
bes. The impenetrability of lead to short-wave-length radiation will bring 
ut increased use of lead as atomic energy is further exploited, for not only 
es lead serve to prevent penetration of neutron and gamma rays, but it remains 
ncontaminated and can be used indefinitely without becoming radioactive. 
‘he United States is not self-sufficient in lead. During the 27-year period, 
1925-51, 48 percent of domestic requirements were met from current domestic 
ne production, 38 percent from secondary sources, and 19 percent from imports, 
tated in another way, these imports were equal to 28 percent of the primary 
d consumed. Imports of lead have exceeded exports in all years since 1925 
ept in the depression years 1933, 1934, 1936, and in 1939. Dependency on 
reign lead increased sharply beginning in 1940 and for the period 1940 through 
1952, the total lead content of lead imported for consumptive uses and stockpiling 
exceeded exports by approximately 4,500,000 short tons, or an average of 345,000 
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tons annually. In 1952 imports of lead in all forms totaled 628,000 tons. A) 
though the imports of 628,000 tons in 1952 are high in relationship to the 1,131,000 
tons of consumption (660,000 tons of which is primary metal) and domestic mine 
production of 390,000 tons, it must be remembered that Government, as well as 
consumers, smelters, and refiners all increased their stocks during the year. 

Of the 4,596,000 tons of lead imported in 1940-52, Canada supplied 20 percent 
Mexico 41 percent, and South America 16 percent to give a total of 3,543,000 
tons or 77 percent from the Western Hemisphere. The Eastern Hemisphere 
principally Australia, with 13 percent, provided the remainder. 

At the present time domestic mine production of lead has declined to a rats 
(June—July—August 1953) of 325,000 tons per year and it is estimated the total 
mine production will be about 345,000 tons or approximately half the production 
rate of 1925 and 1926, about 78 percent of the annual 1941-45 output, and about 
88 percent of the annual rate in 1946-52. 

Domestic ore reserves of lead and their distribution are such that Americar 
industry could produce at the rate of about 400,000 tons per annum, given 
moderate improvement in the present price cost ratio. 

In the period, 1948-52, requirements of primary or new lead in the United 
States were annually about 652,000 tons, and during the same period average 
domestic mine production was 402,000 tons. Thus under conditions such as 
prevailed in 1948-52, we required about 250,000 tons of lead imports to meet 
use requirements plus such additional imports as were bought to add to privat 
and Government stocks. Under conditions that exist in 1953 when domest 
mine production is expected to be 345,000 tons, we need imports of about 380,000 
tons to supply primary lead requirements, assuming secondary lead producti 
will continue at its present somewhat reduced level. 

The annual production of Canada and Mexico for 1948-52 averaged 415,000 
tons, while their average consumption for the same group of years was, ré 

ively, 57,000 and 10,000 tons which leaves a total of 352,000 net tons avai 
able for export. South American production for the same years averaged 126,000 
tons and requirements were about 58,000 tons leaving a net surplus of 68,000 
tons available for export. 

Currently known ore reserves in the Western Hemisphere will yield al 
15 million tons of lead. As with zinc, it is believed the potential for addition 
discoveries is very good. 
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MERCURY 


Mr. Jounson. Mercury is another of the base metals consumed in 
s country, in the amount of $6 million a year, chiefly used in elec- 
il apparatus, industrial and control instruments, the manufacture 
hlorine and caustic soda, and agricultural poisons, such as fungi- 

les, Insecticides, pesticides, and so on. In wartime mercury uses 
very likely to be greatly increased. 

Senator Matone. Does it mean that when the price is higher there 
creased production ? 

Mr. Jounson. Yes, sir. 

Senator Matone. Is not the history of mercury, and all other metals, 
t when the price provides a profit the production increases ¢ 
Mr. Jonnson. No, sir. I think at the present time there is a fair 
ce ‘for mercury. 

Senator Matonre. A fair domestic price ? 

Mr. Jounson. Yes, sir. I think there is not sufficient confidence 

price can be maintained. 

Senator Martone. Let me correct my first statement. If some poli cy 

d down by the Congress of the United States in accordance w ith 
Constitution of the United States so that there is some principle 
der which a profitable price is established, then production would 
nereased ¢ 

Mr. Jounson. Mercury is a rather special case. Spain and Italy 
ible to produce mercury so much more cheaply that they are able 

ut the mercury mines in the rest of the world out of production if 
ey choose. 

Senator MaLtong. What are the wages in Spain and Italy? 

Mr. Jounson. I do not know. I heard it testified yesterday that 

ey are incredibly low, probably a few cents a day. 

Senator Matonr. I think it was testified yesterday $11 a month. 

Mr. Jounson. Yes, sir. 

Senator Matonr. And our producers pay wages about one and a 
f times that per day, and in addition to industrial insurance, unem- 
oyment insurance, and social secur ity, which in themselves amount 
) more than the wages in some foreign countries; is that not true? 
Mr. Jounson. Yes, sir; I heard that testimony. 

Senator Martone. If we could pay wages of $11 a month, do you 

nk foreign producers would be able to undersell our producers ¢ 

Mr. Jounson. I would not like to venture what would happen if 

e paid $11 a month wages. 

Senator Mauone. I am talking about production. 

Mr. Jonnson. I understand you. 

Senator Matonr. If we were doing the same work for $11 a month, 
do you think we could keep up our production ¢ 

Mr. Jounson. No; cert: slats not. 


Senator Matoneg. It is not understood in very many places in the 
country, I will say. All the statements that each nation should pro- 
duce what they can produce the cheapest and the consumer would get 
the benefit were discredited by testimony of the last several days that 
the consumer never gets the benefit because fore ign producers take 
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what the traffic will bear. You say you hate to contemplate w 
would happen in this country if we announced tomorrow we 
going to pay Spanish or Italian wages in this country. Even if you 
could get away with it, which you could not do, you would wreck the 
economic and social structure which we have built up in the past 175 
years. Do you agree my that statetment ? 

Mr. Jounson. Yes. si 

Senator MALone. Go ia 

Mr. Jounson. That is all 1 wish to say about mercury, Senato1 
if I may submit a statement for the record. 

Senator Martone. It will be accepted as a part of your beaten 
together with charts 1, 2, and 3, showing sup plies and ate 
of mercury produ ed in the United States and Western He misp! 
imported from the Western Hemisphere and the consumption, a1 
chart 2 is the sources of mercury imported into the United Stat 
Chart 3 shows the source of all forei on nations for 1949, 1950, 1951. 
and 1952. This chart shall be attached to the text and submitted 
, part of your testimony at this point in the record. 

(‘The information is as follows: 
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out much in advance of mining. Consequently, attempts to calculate 
eserves are more hazardous than is the case with metals such as copper, 
ind zinc, reserves of which usually are blocked out well ahead of mining 
fi0ns 
statistics of the mercury industry in the United States, 1943-47 and 
1948-52 (average) 


[In flasks of 7¢ 


tlient statistics of mercury in 1952 and January—June 1953, by quarters 


{In flasks of 76 pounds] 


yn at least 600 flasks were produced from the treatment of 
er of 1952, 685 in the second, )in the third, 665 in the fourth « 
1 SOU In the second quarter 
snnual figures; quarterly 
les metal held in strategic 
y excludes redistilled metal. 
i Dy reporting companie 


rhe deficiency of United States production in relation to consumption is made 
isually by imports from Spain, Italy, and Mexico, with Yugoslavia supplying 
eworthy quantities in more recent years. Thirty-eight percent of imports 
1952 came from Italy, 35 from Spain, 15 from Yugoslavia, and 12 from Mexico 





STOCKPILING STRATEGIC AND CRITICAL MATERIAIS 


General imports of mercury into the United States, 1952 and January—July 1953 


[In flasks of 76 pounds] 


February; March J May June 


Canada is not now producing mercury but two relatively large producing mines 
were developed in World War II, one of which is at Pinchi Lake, Omineca mining 
district, about 40 miles north of Vanderhoff station on the Canadian Pai 
liailway. The deposit is characterized by large cinuabar-bearing areas in ve 
and impregnations mainly in dolomitized and brecciated limestone along zone 
f fracturing and shearing. The grade of the ore treated in World War II 

0.3 percent mercury. The other deposit is located on Silver Creek ¢ 
a Lake, and also in the Omineca district. The grade of the ore was 
d the deposit was brought to the production stage through United States 
Government assistance. High prices and demand are believed needed to rein 
state Canada as an important producer of mercury. Canada’s mercury require 
ments are filled largely outside of the Western Hemisphere. 

Mexico regularly produces several thousand flasks of mercury from a number 
of deposits scattered over a wide area. There are six major districts contain 
ing mercury deposits: Huitzuco (State of Guerrero), Huahuaxtla (Guerrero 
Nuevo Mercurio (Zacatecas), Cuarenta (Durango) Sain Alto (Zacatecas), and 
Canoas (Zacatecas). The deposits can be divided broadly into two major geo 
logic classes: (1) Deposits in rhyolitic voleanic rocks, and (2) deposits in 


other rocks, mostly sedimentary. According to the Geological Survey the de 
posits in rhyolite are most numerous, but they are comparatively small. The 
deposits in sedimentary rocks though few in number include most of the large 
mines. Relatively high prices are needed to bring out large-scale produ 

of mercury in Mexico. 
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TIN 


Mr. Jounson. Tin is another very important base metal consumed 
in the country in the amount of $170 million a year in the past 5 years, 
It is used chiefly for tinplate, solder, babbitt, and bronzes. We pro- 
duce practically no tin in the United States. Our supplies consist of 
the secondary metal and imports. Secondary tin recovery averages 
30,000 long tons a year or a third of our ¢ ‘onsumption. Imports aver- 
aged about 90,000 long tons a year in the 5-year period. ‘Two-thirds 
of this was imported as metal and one-third as concentrates to be 
smelted at the Government-owned smelter at Texas City, Tex. The 
principal fields are in southeast Asia, Bolivia, and Africa. Asia in 
1952 produced about 64 percent of the total mine production of 173,000 
long tons; Bolivia, 18 percent; and Africa, 14. 

The only sizable proved commercial reserves of tin in the Western 
Hemisphere are in Bolivia. These were officially reported in 1940 
to contain 500,000 metric tons of tin. For the Far East fields, no 
reserve figures are available. 

Senator MaLone. Your reserves are simply the known reserves, 

Mr. Jounson. Yes, sir. 

Senator Matonr. They do not take into consideration what addi- 
tional reserves would probably be developed with profitable mining of 
the known reserves. 

Mr. Jounson. That is correct. 

Senator Martone. All mining history shows that there have been 
more known reserves of various metals at the end of any certain mining 
period in our history than there were in the beginning. 

Mr. Jounson. I can think of no exceptions. 

Senator Matonr. I have been looking for exceptions ever since you 
had Mr. Ickes as Secretary of the Interior. I never found one. But 
he certainly set the mining industry back at least 25 or 50 years. Does 
that finish your statement on tin ? 

Mr. Jounson. Yes, sir; if 1 may submit a more complete statement 
on the subject. 

Senator Martone. The text will be accepted as a part of your testi- 
mony at this point together with charts 1, 2, and 3, as of the other 
metals, supplies and consumption of tin, general imports, source 
of such imports, and then a map of the nations of the world showing 
the source of all imports for the 4 years 1949, 1950, 1951, and 1952 

I would like to ask you if you know where the tin supplies loin 
Bolivia are shipped. 

Mr. Jounson. They are shipped to the United States and England. 

Senator Martone. During 19438, I investigated the tin situation for 
the Senate Military Affairs Committee. I was consultant for that 
committee and the Secretary of War for strategic minerals throughout 
World War II. The high-grade tin ores go to England for smelting 
and are, in large part, reshipped to the United States. 

Mr. Jounson. It is true that the high-grade Bolivian tin concen- 
trate goes chiefly to England. 

Senator Martone. Under contract. I am informed by the Ambassa- 
dor from Bolivia that the contract has 2 or 3 years to run. The 
secondary ore that is very expensive to smelt comes to the Texas 
smelter. That was included in my report in 1943. 
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Jounson. The Texas smelter was built especially to treat 
Bolivian ore, and it is the only smelter at this time that is capable of 
iting those less desirable Bolivian ores. 

Senator Martone. Less desirable ores is a good phrase, and that is 

\at we receive from Bolivia. But the most desirable ores are shipped 

ss the ocean for smelting and a greater part of the metal is shipped 

k here. It crosses the ocean twice. This committee has been 

irged with the responsibility of determining how to increase the 

iilability of these materials to the United States in wartime. 
Vould it be better to ship more of the tin across the ocean to be smelted 
| returned across the ocean during wartime, or would it be better 
get some of the high-grade ores for our own smelting operations ? 
Mr. Jounson. If that traffic were interrupted, sir, the Bolivian 
s could all come to the Texas smelter. I think it has sufficient 
pacity to take them all in times of emergency. That was the purpose 
it being built, the anticipation of the possible destruction of all 

smelting facilities in Europe. 

Senator Matone. You are of great comfort to this committee. There 

ore commonsense in that statement than we generally receive. 

Mr. Jonnson. I do not want to create any misunderstanding. 
bolivia could not furnish all of our requirements. 

Senator Matone. Not all the present requirements ? 

Mr. Jounson. That is right. 

Senator Matone. We require 60,000 tons a year? 

Mr. Jounson. That is correct. 

Senator Matongr. And they can produce somewhere between 40,000 

d 45,000 tons ¢ 

Mr. Jounson. I do not think it isthat much. I believe their present 

te of production is down below 25,000. They have produced in 
excess of 30,000, a , and presumably could again. 

Senator Matone. I did not want to give the impression that is their 
present production, but they have produced more than 30,000 tons in 

e past. Of course, before we finish our hearings we will have the 
experts from Bolivia and other South American nations before the 

oan to testify on the materials they produce. I am informed 

\at 40,000 tons per year would not be impossible, if proper arrange- 
ments were made. That does not seem unreasonable to you, does it? 

Mr. Jounson. It is not impossible. 

Senator Matone. Over a period of 2 or 3 years. 

Mr. Jounson. I do not know that you could do it in 2 or 3 years. 

Senator Matone. Five years. But you must have some objective. 
Do you think it might be increased ? 

Mr. Jounson. It might be possible. 

Senator Matone. That will be developed later. But the present 
situation is that the best-grade ores go to England to be smelted, and 
then we purchase a large amount of that tin for our own consumption. 

Mr. Jounson. Yes, sir. 

Senator Martone. And the secondary ore comes to Texas. 

Mr. Jounson. Yes, sir. 

Senator Martone. And there is what you might call a tin cartel, 
an understanding between the smelting operations in England and 
the Malayan States production, which is controlled by the English 
smelters, so that the price of tin can be manipulated. 





180 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


Mr. Jonnson. I would not want to say that. Senator. I do 
know of any cartel. 

Senator Matone. Call it whatever you like. It is under one partie- 
ular operation. 

Mr. Jomnson. I do not think at the present time there is any com- 
bination of interests that can control the price of tin. That is th 
point | want to make, 

Senator Matone. We are such a large purchaser we have something 
to do with the price? 

Mr. Jounson. That is part of the reason. The consumers have a 
lot to say about it. 

Senator Matonr. What is the world production of tin ? 

Mr. Jounson. I think it is of the order of 170,000 long tons. 

Senator Matone. We are the largest single purchaser ? 

Mr. Jonnson. Yes, sir. 

Senator Maronr. But you have never heard of any manipulation of 
the price of tin or rubber ? 

Mr. Jounson. Yes. I thought you were speaking of the present 

me. There have been tin cartels. 

Senator Martone. Has the situation changed in the past years as 
far as control of the operation is concerned ? 

Mr. Jounson. I believe they have, since the beginning of the war. 

Senator Matonr. Due to the increase in domestic tin consumption 
and the fact we are the largest purchaser of tin, do you think we can 
have some effect on the market ? 

Mr. Jounson. I do not know the full reason for the abandonment 
of the cartel, but it was disbanded. 

Senator Matonr. Maybe it was not needed during the war due to 
the great demand. 

Mr. Jounson. That is one reason for it, undoubtedly. 

Senator Martone. It could be resumed at any time under the same 
control. ; 

Mr. Jounson. Yes, sir, I think it could be. 

Senator Matonr. That is right. 

Mr. Jounson. You are speaking of an agreement between pro- 
ducing nations. 

Senator Martone. As long as the contract is made between England 
and Bolivia, and they receive the valuable ores from Bolivia and 
control the production in the Malayan States, which are the two 
greatest sources—— 

Mr. Jounson. You would have to include others; for example, 
Belgian Congo and Indonesia. 

Senator Matone. That has never been any chore when the United 
States is the purchaser. 

Mr. Jounson. I think there would be considerable hesitation in 
those countries to attempt a producers’ cartel if it was felt that the 
United States was definitely opposed. 

Senator Martone. You are aware that there is a conference going 
on in Geneva now which is discussing how this very material should be 
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lled to get a maximum price? This conference is not going to let 
nformation out until they see what Congress is going to do. 
JouNnson. No, sir; I did not know there were any tin d 
under way at the present time. 
itor MALOonr. There are. I uppose in some way we can get 
formation before C ongress convenes. I h lope SO. This (veneva 
rence is taking up many items, but the participants are complain- 
ibout the uncertainty as to whether Congress is going to permit 
er United States participation in the discussions and whether 
gress will continue to allow the International Materials Confer- 
to control the supply and give nations their entitlements for 
umption. That is the way the world consumption of many metals 
ded. The International Materials Conference was substituted 
International Trade Organization when the latter fell on its 
committee. These hearings and the unrest in Congress has 
rrupted the program. If Congress goes along with it, it will be 
med, of course. 
Jounson. If you wish to go on with that subject, Senator, I 
Mr. Zinner would like to have his assistant, Mr. Merrill, who 
e, and who has had special responsibilities in connection with tin. 
nator Martone. We will take that up later. I should not have 
as far as I have, because we are delaying your testimony. It is 


1 
} 


other matter we intend to take up later in hearings with the repre- 
tatives of foreign nations. Does that complete your statement on 


Mr. Jounson. Yes, sir. 
Senator Martone. Do you have a text? 
Mr. Jounson. We turned that in already. 
Senator Matone. The charts already described, and the text, will 
ecepted, and appear in the record at this point as a part of Mr. 
nson’s testimony. 
The information is as follows :) 


TIN 


e Western Hemisphere, which accounts for nearly half the world consump- 
of primary tin, is deficient in reserves and now produces less than a fifth of 
total world supply. The United States itself produces only negligible quan- 
es and its known deposits are small and uneconomic. Bolivian tin deposits, 
source of practically the whole Western Hemisphere output, are numerous 
sizable, but production there is costly compared with Malaya and Indonesia. 


USES, SUBSTITUTES, AND CONSERVATION 


Tin is one of the most useful of the base metals because of its fusibility, 
illeability, resistance to corrosion, readiness to alloy with many other metals, 
nd attractive silvery white color. Tin is but little affected by air at ordinary 
emperature even in the presence of moisture and has excellent resistance to 
organic acids, consequently its major use has been in the form of tin plate for 
canning and packaging foods. Tin flows readily under pressure and may easily 
be rolled into foil or extruded into tubes. In combination with other metals it 
imparts valuable properties to numerous alloys of major industrial importance, 
such as bronzes, solders, and babbitts. 

The following tables present both monthly and annual salient statistics of tin: 
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TABLE 1.—Salient statistics of tin in the United States, 1948-52 


1 Metal Market 


{In 1 


rt 


82 800 28, 300 


26, 000 29, 600 


47, 200 
200 


72, 400 


L61, SOL 169, 600 
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Salient statistics of tin in the United States, July—December 1952 and 


January—June 1953 


umption 


ew York 


3, 600 


yn 
Iter 2 4, 000 3, 400 3 3 3, 100 3. 000 
idary 2, 400 2, 300 2 2 2, 204 2, 300 


ts for consumption 
tal batch 7, 700 5, 300 i, 6, 700 


il 
ontent aia alta ae 3, 900 4, 100 . 2, 000 


tal 11,600 | 9,400 | 11,3 8, 700 


f metal 1 ¢ . 
price per pound, New York-.. $1. 215 ; l $0. 97 


mption 
mary 7 4, 800 4,400 5 5 5, 000 5, 000 
ondary ou : 2, 400 2, 300 2 2, 200 2, 300 


7, 200 6, 700 ,5 7, 7, 200 7, 300 


rures are preliminary, subject to revision 
exas City smelter. 


The most important single use for tin is the making of tinplate. Solder and 

ronze are the next most important uses. Collapsible tubes and foil account for 

ill requirements. Various tin-bearing chemicals are commercially important. 
lable 3 shows consumption of tin by uses. 

Except for the precious metals, gold and silver, tin has been the highest priced 
of the common metals for some years. As a consequence much research has been 

rried on to find substitutes, but for most of the established uses of tin the 
search for satisfactory substitutes has met with little success. Aluminum has 
been used as a substitute for making foil and collapsible tubes. 

The most important tin-saving development has been the introduction of 
electrolytic tinplate in place of hot-dipped tinplate. The former can be made 
with much less tin and for many purposes is equally serviceable. Solders have 
been developed with a low tin content. When necessary, consumption of tin can 
be drastically reduced by restriction of nonessential uses and other conservational 
measures. 
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United States tin consumption, in long tons by end-use products, 
19 {8 52 


1949 
I 


ae Potal 
la iry 


pienal 
| 
| 


29. 600 
7, 200 8, 100 
,500 | 2,000] 4,500} 2,900] 3,500} 
100 | 2,400 | 14,500 | 16,400 | 4,200 | 
200 1, £00 2, 100 200 2 200 
10 SOO 100 200 1, 400 


3.100 2, 400 0 4, 500 5, 600 


29, 600 | 
1 0 


200 


nported tin-base alloys, of which 2,700 tons vy 
for babbitt; and 150 tons for other products 


tin and tin acquired in chemicals 
PRODUCTION 


Tin is mined chiefly from placer deposits in which cassiterite (tin oxide) is the 
valuable tin mineral, and to a lesser extent, as in Bolivia, from lode deposits 
In which cassiterite is also the chief tin mineral. The chief tin fields are it 
southeast Asia, Bolivia, and Africa. The leading producers of southeast Asi 
are Malaya, Indonesia, Siam, Burma, China, and Indochina. In Africa, Belgian 
Congo and Nigeria lead. The following table shows world production in 1952: 


The known deposits in the United States are either too small or too low grade 
to afford a significant national resource. These domestic occurrences have been 
exhaustively studied and numerous unsuccessful attempts have been made t 
exploit certain of them. The Government is at the present time giving financial 
assistance in a tin-mining venture at Lost River, Alaska. 
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1952, 100 long tons of tin were produced domestically compared with 90 
1951. Alaska was the principal producer. Operations in Alaska were 
ed mainly to placer deposits of the Northern Tin Co., Inc., on Buck 
ind lode mining by the United States Tin Corp., at Lost River on 
i Peninsula. At Climax, Colo., the Climax Molybdenum Corp. produced 
tin as a byproduct of molybdenum mining and at Kings Mountain, N. C., 
te Mineral Co. recovered small tonnages of tin as a byproduct of mining 
ene ores. 
SECONDARY TIN 


ndary tin is reclaimed from tinplate and other scrap. The annual yield 


een equal to about one-third of the domestic-tin consumption. About a 
of this secondary tin is derived from reworking industrial scrap resulting 
fabrication of primary tin metal, and two-thirds is recovered from worn 
discarded articles. Of the total secondary tin about 10 percent is re- 
1 as metallic tin—mostly by detinning plants treating clean tinplate 
ngs. The remainder has been in the form of alloys (S87 percent) and 
als (8 percent). A good portion of the use of tin is dissipative and does 
ld to the reservoir of metal in use that could be drawn upon should im- 
ease. More than 85 percent of the tin used for making tinplate is not 
vered, and substantial tonnages consumed for tinning and chemicais are 
irposes not amenable to recovery. The recovery of tin from old cans 
tried, but largely due to the collection and cleaning problem it has 
ed economical. During 1948-53, the secondary tin recovered in the 
States averaged 28,000 long tons annually. 


1 
a 


RESERVES 
tern Hemisphere 
principal reserves of the Western Hemisphere are in Bolivia. In 1940, 
tes by the Bolivian Department of Mines gave Bolivia 500,000 metric 

s of contained tin in ore (positive and probable). 

{laska.—According to Materials Survey—Tin (1953) the total reserves of 
isses of tin ore in Alaska are estimated to contain 5,000 tons of metallic 
Further exploration may add substantially to this figure. 
nada and United States.—Cassiterite has been found in many States of the 
d States, but these occurrences are of minor economic importance. 

tern Hemisphere 
e chief tin reserves of the Eastern Hemisphere lie in a mineralized belt 

is continuous through lower Burma, Thailand, the Malay States, into 
lands of Singkep, Banka, and Billiton in Indonesia. No recent and au 
tative estimates of these reserves have been made, but they are believed 


e on the order of 3 to 5 million tons, and largely in the form of placer 


sit 
JOSILS 


WORLD CONSUMPTION 


World consumption of primary tin in 1952 (excludes U. S. S. R.) totaled 
29,000 long tons, a decrease of 7 percent compared with 1951, and about 42,000 
s less than the tin mined in 1952. A geographical breakdown of tin con- 


ption in 1952 is presented in the following table: 


3, 000 

tern Hemisphere --. 3, 500 
9, 000 

61, 000 


3. 000 


lotal world 
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PRICES 


The price of tin is quoted in many markets, but the principal quotations ar; 
those in New York in cents per pound and in London in pounds sterling per long 
ton. Both the Commodity Exchange, Inc., New York, and the London Meta 
Exchange permit trading in tin for immediate and future delivery. The fol! 
ing table presents tin prices in New York, annually from 1948 to 1952: 


Straits tin prices in New York, American metal market, grade A 


Average Average 

(cents per pound) (cents per pound 

1948__ aches ‘ ; casa “OSE t Teel... ich eke ehclbabieiceecdilel GON A 
1949_ etantelibied ; . 99.32 | 1952__- 


1950 7 sere ’ 95. 56 


Early in April 1953, world tin prices broke from $1.215 cents a pound to a low 
of $0.78 on July 27. Since August 1 the price has ranged from 80 to $4 cents 
a pound. 


rARIFF 


Tin, both in the form of metal and ore, is admitted free of duty by the Tariff 
Act of 1980, paragraph 1785, but with the proviso that, in case the mines of 
the United States are producing 1,500 tons annually, a tariff of 4 cents a pound 
on ore, and 6 cents a pound on metal shall be imposed and notice given by proc- 
lamation of the President. 


FOREIGN TRADE 


Tin has been one of the principal imports of the United States and ranked 
eighth in value among all commodities in 1952. The value of tin imports in 1952 
totaled almost $300 million, and was the highest recorded. Imports of metallic 
tin, 94 percent tin alloy, and concentrates were the main items in foreign trade 
of the United States in tin in 1952. The principal source of metal has been 
Malaya, and of tin concentrates, Bolivia. Bolivia was the source of 51 percent 
of concentrates imported from 1948 through 1952 for treatment by the Texas 
City smelter which began to produce in 1942. 

Exports of metallic tin are not large, averaging about 600 long tons annually 
mostly to Western Hemisphere destinations. 


OF TIN 


CONSUMPTION 


AND 


SUPPLIES 
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» base metals of which I wis] 
the amount of szo0 m 
) ‘ L() percent of the t 
U pel nt. Additional] substa 
n forms other than lab. including z 
converted directly into pigments, a1 salts and zine serap 
} ] 
l 


ie ly ls. i ( ! Nese Uses ic 


] 4 
in LLIOY { 


almost 4 


i ar to the total con mption. 1 all forms we use abo 


domestic mine product ) 

p-year period 1948 to 19 

0,000 tons domestic mine prod 

recovery, a id 880.000 tons of 1m] 
vel about 1.800.000 tons a year. 

ports normally co 1 hie fly from Mexico and Canada. W 

the remainder from South America. Less than 10 perce 

tained outside the Western Hem 5] here inthe past Dd Ve 


erves al rere, ¢ 1] ted at 16 million tons of re 
(‘ar ad Lal cl Vex oO h ive some d million tons ot resery 
good prospects for adding to them. Reserves in Sout 
et at about 5 million tons 
Ne. It may be that there is meager information ab 
mineral reserves of South America. 
Mr. Jounson. That mav be the reason why she has less reserve 
Senator Martone. I suggest that. 
Mr. Jounson. It is perfectly possible that further exploration w 
» her reserves, 
Martone. Then apparently from the testimony yesterda 


{ 


lef producers of zinc, and from your testimony, p 


| 
which would include the reserves, wou 


Tnited State 
10 doubt be increased if there w as some continuity mn price under wl! 

ne could be profitably mined. Would you say that is a fair state 

ent ¢ 

Mr. Jounson. Iam sure that the reserves of zine in this country M 

extended 

Senator Martone. If mining is continued. 

Mr. Jonnson. Assuming that, and I am sure it will be. 

Senator Matonr. Yesterday a producer was not so sure the reser 
would be extended under present conditions. Do you remember t! 
testimony ¢ 

Mr. Jounson. Yes, sir. 

Senator Matonr. Your prior statement that if some principle wer 
established under which long-range assurance could be given to the 
producers in the United States that there would be some definite 
arrangement which would equalize the differences between our wagt 
standard of living and foreign wage standards 
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Mir. JornNnson,. And competition between metals likewise. 
Senator Matonr. Both the reserves and the production would be 
erially increased in this country, in your opinion ¢ 

Vir. Jounson. Yes, sir. 

Senator Matonr. Of course, you are the one who should Say this 
; true, because you are living every day with metal production. 

ne of the things we overlook, is it not, when we discuss self-sufliciency, 

our laboratory work and discoveries? Someone is liable at any time 

make a technological discovery which will upset calculations. 

\l ar ITNSON, Yes. The unsatisfactory thins 


about technological 

elopment, if you consider it unsatisfactory, is that it does not give 

L permanent advantage. You competitors very soon have the 
advantage of it also. 

el tor Manone. Could you not make a statement of this kind 
ractically any industrialist who abandons his research work 

ent period can just about count himself out of business ? 

\ir. JOHNSON. Yes | did not mean to imply that he could sit on 

other fellow’s coattails. 

Senator Martone. We have a new metal now that you have discoy 
ered, We are going to Los Angeles on the 3d a d 4th to hear testi 
mony from producers of military and commercial airplanes as to what 
they could and would do if we could manufacture all of this new metal] 
we need. Your Bureau of Mines laboratory on titanium has made 
i great contribution in the development of a process for the production 
of titanium, Of course, the process has not been completely pel fected. 
You are familiar with the work going on there ¢ 

Mr. Jounson. Yes, sir. 

Senator Manone. The testimony in Henderson when your experts 
ind the producers of Titanium Corporation of America testified, 
howed that the corporation is producing less than 4 tons per day. 
Chey have a 10-ton-per day contract. Only 2 producers in the United 
States are producing about 2,500 tons a year. It was testified by the 

ul of the Wright-Patterson Air Base in Dayton, Ohio, that 100,000 
to 150,000 tons a year is needed if it would be available. We intend 
to find out more about the need for titanium from the actual producers. 
his metal is a substitute for several metals under certain conditions. 
Personally, I think you agree with me that it is a wonderful thing 
that laboratory work can be continued. 

Phe charts and the text will be accepted at this point as a part of 
vour testimony, and the charts are the supplies and consumption of 
zinc, No. 1; No. 2, the zine general imports, source of imports; chart 
No. 5 is the source of all foreign imports for t years. 

The information is as follows :) 


ror a 


ZINC 


Zine is vitally important to the industrial strength of the United States both 
n pence and war. This importance is based upon galvanizing by 


whi Line 
preserves and prolongs the life of irey and steel products 


upon its use in making 
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brass, and upon its use in die castings whereby intricate, close tolerance castings 
such as parts for tools, electrical appliances, hydraulic systems, fuel pumps, et 
can be produced cheaply and in volume. Zine is in every plane, automo! 
truck, tractor, and ship, as well as in cartridges, control mechanisms, and com 
munications systems, whether military or civilian. 

Until 1984, the United States was self-sufficient in zinc, but since that date 
has been dependent upon imports for quantities ranging from 14,000 tons of re- 
coverable zine in 1934 to 519,000 tons in the peak war year 1943. In 1952 im 
ports in terms of recoverable zine (85 percent of the content of ores and con 
centrates plus 100 percent of slab zinc) were 497,000 tons and through the first 
7 months of 1953 had already reached 288,000 tons in ores and concentrates and 
181,000 tons as slab zine or an indicated rate of 732,000 tons of recoverable zine 
from imports for the year 

During the war years 1941-45 imports exceeded exports by an average of 
325,000 tons annually. Since the war (1946-52) imports have exceeded exports 
by an average of 359,000 tons and 1952 and 1953 have progressively been years of 
greater importations as noted above, 

Although the United States in the period 1940-52 imported 5,330,000 tons of 
zine it should be noted that 92 percent of that quantity was derived from neigh 
boring countries in the Western Hemisphere, with 42 percent coming from 
Mexico, 35 percent from Canada, and 15 percent from Central and South America. 

The United States could increase domestic production of zinc since measured, 
indicated and inferred reserves contain approximately 21.2 million tons of zine 
if which approximately 16,500,000 tons is recoverable metal. There are also 
large areas of unexplored ground that may contain as much or more unknown 
ore that is not listed now in reserves. It seems doubtful that production will be 
increased, however, as most production beyond the current rate (July-September 
1903) of 500,000 tons cannot be achieved under existing conditions and compete 
with production from abroad. Under conditions of strong demand for domes- 
ically mined zine such as might be engendered by war or fostered by unusually 
high trade barriers domestic production could in a period of 144 to 2 years again 
attain an annual rate of 675.000 to 700.000 tons 


} 


Known reserves of zinc ore in Canada and Mexico approximate 8.5 million tons 
ind since the domestic requirements of these 2 nations averaged but slightly 
iver 61,000 per annum in the period 1948-52 while their average mine production 
was 535,000 tons there normally remains an exportable surplus of almost 475,000 
tons. Such a quantity of zine combined with our own production of zinc is 
idequate to meet foreseeable United States consumption of primary zine. Re- 
cent exploration programs in New Brunswick and Quebee have been successful 
in developing new reserves, and it seems likely that Canadian reserves will be 
maintained for many years. 

Supplies of zine are presently being imported from Bolivia, Chile, and Peru, 


upl 
and Argentina is a producer. Known reserves of recoverable zinc in South Amer 
ica exceed 5.0 million tons whereas production is about 140,000 tons and con 
sumption averages but 25.000 tons per annum. Thus again it is noted that an 
export surplus of about 115,000 tons is annually available for export. 
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Salient statistics of the zinc industry in the United States in 19 


Mf slab 2 
slat zine 
»f ores and concentrates (zinc content 
f slab zinc do 
ze quoted price, Prime Western grade, East 
uls cents per pound 


ent statistics of the zinc industry in the United States in 1953, by months 


Ma . | May | June | July Aug Sept 


tion of primary slab zinc 


short tons 
uetion of redistilled secondary | 
zine short tons 


otal slab zine production 
short tons 


sat primary smelters 
hort tons 
secondary smelter 
short tons 
ks at consumers’ plants 
short tons 


87, : i, 3, 882 7, 5 92, 043/103, 168/108, 313 


Total stocks of slab zine | 
short tons__/|179, 183, 924|190, 144) 184 186, 590 , 671/213, 
ine production of recoverable zinc | } 
short tons._}| 54,035) 49, 506) 51,803) 51,335) 47, 940 


um ption of slab zine 


short tons 89, 103} 84,098} 94, 452} 91, 544) 88, 42¢ 
nports of slab zine_.- do | 20, 853} 18, 471] 21,918) 27,141) 26, 892 


nports of ores and concentrates 
zine content short tons..| 46,017; 29, 541} 37,717) 30, 573) 40, 490 
-xports of slab zine... -.. do....| 3,176) 1,843] 1,724 666 410 
Average quoted price, Prime West- | 
ern grade, East St. Louis | | | 
cents per pound 12.60} 11.48) 11.03) 11.00) 11.00) 11.00) 11.00 


Source: Prepared by Base Metals Branch, U. 8. Bureau of Mines, Oct. 14, 1953. 
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1949-1952 


IN THOUSANDS OF SHORT TONS 





DOMESTIC PRODUCTION AND IMPORTS OF ZINC 
BY SOURCE AREAS, 
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Senator Matone. Does that complet e your field ? 

Mr. Jounson. That completes my testimony, sir. 

Senator Matonr. Mr. Johnson, at your convenience and within a 
onable time—we resume the hearings in Washington about the 
, or 16th of November; we will have a hearing on the 12th on 

um ore at Salt Lake City-——if you have further information on 
sible substitutes for the metals in your field, the status of laboratory 
rk, and any further information which would help the committee 
ibtain its objective, which is to determine the availability of these 

rials to this Nation in time of war, the committee will be very 
preciative. 

Mr. JoHNsON. I will be very glad to do that. 
enator MaLoneg. Not only for the next 1 or 2 years, but what might 

definite program for the next 5 years or more. Thank you very 
ate 


[r. Kline. 


STATEMENT OF MITCHELL H. KLINE, CHIEF, RARE AND PRECIOUS 
METALS, BUREAU OF MINES, DEPARTMENT OF THE INTERIOR 


Mr. Kune. My name is Mitchell H. Kline, Chief of the Rare and 
ecious Metals Branch of the Bureau of Mines. 
nator Mauone. You are familiar with the objectives of this 
mmittee ¢ 
Mr. Kurne. That is correct. 
Senator Martone. Thank you. Go ahead. 
Mr. Kiinz. The rare and precious metals field covers some 40 or 
re metals which are obviously scarce or little known and relatively 
of great value. As new uses are discovered for the rare metals, their 
ie becomes even greater. The problem in the rare metals field is 
t to maintain a mining industry, but rather to establish and foster 


o provide techniques to nurture these industries often becomes the 
apenas of the Government, a fact already demonstrated in the 
e of titanium, zirconium, and rare earths. 

Senator Matone. Titanium and zirconium, and especially zirco- 

um, resulted from the demand for metals to meet higher temperature 
requirements ¢ 

Mr. Kuine. That was one of the main considerations. The other 

due to zirconium’s special characteristics which highly recommends 
ts use in reactors in the atomic energy program. In fact, Senator, you 
might be interested in this. I know you have considerable interest 

titanium. There is a piece of titanium, and this is zirconium. The 
nice shiny one is zirconium. 

Senator Martone. I hope as you proceed you will give us the uses 
of these metals, the money value at the present time, present demand, 
ind estimated further demand. 

Mr. Kuine. Titanium only enters my field incidentally, except that 
the proce dure by which the Government has deve loped the processing 
of titanium is similar to what we are now doing on zirconium, which 


falls within my province. 
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nly a very few years ago the wonder metal, titanium, was in { 
ire metals ¢ itevory. Many fascinating possibilities still ren 
among the rare me ae to attract the research minded, and at preser 
zirconium is our “rags to riches” performer. It is certain that wit] 
hort time zirconium will be in as great a as titanium, but of 
rse will not necessarily have the same applications. 
ecAnse of the ti me limi itation imposed on ane Sse aiahiiiielll SCUSSI1O] 
be held to only those metals which are presently known to be most 
al in time of emergency. The fact that many metals are pro 
in small quantities and are less familiar to the public does not 
sense reflect their importance, nor imply that in the future thi 
not be more essent ial than the presently recognized more famil ay 
Cc metals. Uranium and thorium cannot be cliscussed in opel 
os, anda report on these metals will be deferred TO another tir e 
should like to hurriedly review the present situation with regard 
to the most urgent and important commodities in this group. Unles 
otherwise instructed, ] plan to limit m\ statements to beryl] 
olumbium, tantalum, zirconium, hafnium, rare earths, selenium, and 
platinum. 


BERYLLIUM 


I will start with a discussion on beryllium. I would like at this time 
to distinguish between beryllium and beryl. Beryllium is the metal 
and beryl is the ore. The United States has been over 80 percent cle 
pel dent on forelon sources for this material. The crowth 
domestic beryllium industry has been limited by a lack of assure 
ee “a ore (ll beryl is recovered by hand sorting method. Ri 
covery is probab ly not more than 30 percent. Beryl is a pegmatite 
mineral. The recovery of beryl] from pegmatites is a formidable min 
ing and metallurgical preblem. 

Commercial grade be ryl contains an average of 10 percent BeQ, o1 
5.06 percent Be. In processing, recovery is about 70 percent. Thus. 
there is 2.5 percent recoverable Be in beryl. 

Production in the United States is approximately one-sixth of ow 
consumption. Bervllium has many important uses, tabi ally as al 
alloying agent with copper, alumium, iron, and manganese. It is 
unsurpassed in ability to withstand fatigue and wear and at the same 
time conduct electrical current, even at high temperatures. Applica 
tions are in springs and contacts in tabulating machines and in elec 
tronic equipment; military use in diaphragms and bellows for num 
erous instruments and gages. Beryllium copper is excellent for « 
ing intricate parts. It can be worked in soft state and hrenahe| 0 
final level of strength and hardness by simple heat treatment. 

Beryllium oxide is an excellent refractory material, used in aircraft 
sparkplugs, high-frequency insulators, rocket combustion chambers 
and in nuclear energy powerplants. 

Beryllium metal is used principally in the atomic energy field, as 
moderator and as a reflector of neutrons. The use of bery llium is cur 
tailed by scarcity and high price. Otherwise, it would be used in pref 
erence to several other materials. 

Zirconium, although a greater absorber of neutrons than berylliu 

| ir powerplant construction because of 1 
The chief problems of the industry ar 


rvl concentrates: second, a continuin 
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egard to the usage and the availability of beryl stocks. The third 
oblem is one of technology; the matter of working out an adequate 
| satisfactory mining method and determining a met illurgical proc- 
which will extract beryl from the pegmatite ores W ithin the limits 
economic practicability. 

In re gard to this metal, the most practical solution to oul problems 
ems to be, (1) a stockpile sufficiently large to take care of emergency 
equirements for 5 vears. The cost of such a stockpile would be rela- 
ely modest, probably on the order of $10 million to $12 million. 

(he second solution to our situation would be the development of 

iwccessful milling method to recover beryl from low-grade deposits. 

Bervl reserves in milling rock in the United States are estimated at 

70,000 tons, as compared with some 6,000 tons that can be recovered 
hy hand-sorting methods. ‘| hese larger reserves could be made avail 
able to industry only after suitable mining and metallurgical methods 
have been devised. This ultimate requirement to guarantee national 
self-sufficiency could probably be met by a 5-year research program, if 
funds were available over this period at an annual rate of about 
$75,000 a year. 

Senator Martone. That is for laboratory research work ¢ 

Mr. Ky INE. Yes, sIr. J would like to emphasize the Importance of 
having’ money available overa period from 3 to 5 years, because in this 
type of technical problem it is impossible to set up a program in a 
year unless you have some assurance of continuity. We cannot 

equire the personne] or continue the research phases of the operat ion 

er a sufficient length of time to accomplish anythin 

Senator Matonr. We are probably in the vanguard of these re- 
search and laboratory operations. That is to say, no other friendly 
foreign nation, at least, is ahead of us. 

Mr. Kurne. Certainly not. As a matter of fact, we have had some 
very encouraging results to date from the little amount of work that 
we have been able to do. 

Senator Matone. We are then in an absolutely new field not hith 
erto extensively investigated, because of lack of demand. Demand 
is now putting us in the field and we are in it because we are unable 
to get the information elsewhere. 

Mr. Kune. The lack of demand at present is considerable, and it 
would be great if industry could obtain the material for us. The 
trouble has been in the past that when adequate stocks of the material 
are available, the industry is afraid to use the metal because they 
know as soon as an emergency arises, there will be a shortage, and they 
will have to discontinue their use. 

Senator Mavone. It is right in line with the titanium supply at 
the present time. 

Mr. KuInre. The same sort of situation. 

Senator MaLone. Go ahead. 


worthwhile. 


or 


COLUMBIUM AND TANTALUM 


1 


Mr. KLINE. The next two metals in this group, ecolumbium and 
tantalum, will be reported together, since they are closely related. 
The United States is entirely ( ependent on foreign supply for these 
trategic metals. Over 97 percent comes from Eastern Hemisphere 

rees, largely Africa. Large potential reserves exist in the United 


Pa 
| 
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States, but await the development of successful beneficiation methods 
and metallurgical extractive processes. Refinery capacity appears 
to be ample for emergency demands. 

Like beryl, columbium and tantalum minerals originate generally 
ind commonly in pegmatites. Columbite imports contain an average 
of 67 percent combined pentoxides and 50 percent combined metal. 
Because of the wide range in grade of columbite-tantalum concen- 
trates, data are given in terms of the combined metals. United States 
production is about 2,500 pounds annually of columbium and tanta- 
lum, and the consumption figures are confidential, but many, many 
times greater. 

The most important use of columbium and tantalum is in the manu- 
facture of high-temperature steels and alloys used in jet aircraft 
engines. Other uses for columbium include electronic tubes and low 
voltage rectifiers, electrodes for welding stainless steel, and as an oxide 
In ceramics. 

Tantalum is important in the manufacture of electronic equipment 
and chemical equipment, because of its resistance to corrosion, and 
it is also used largely in dies and cutting tools as a carbide. It is used 
as an activator also in the synthetic-rubber industry. 

No satisfactory all-around substitute has been ‘developed for use 
in high-temperature alloys. Titanium is acceptable in certain appli- 
cations and a nickel base alloy with additions of titanium, aluminum, 
and chromium, is reported to be promising. 

Zirconium might substitute for tantalum as a material for construc- 
tion in the chemical industry. The problems of the industry are al- 
most identical with the problems offered in the case of beryl and the 
solution is almost identical. Asa matter of self defense, the only rec- 
ommendation that can be made is a stockpile to meet emergency re- 
quirements for 5 years. Again, the amount involved is relatively small 
in consideration of the satisfaction derived from having such a stock- 
pile in existence. 

The second solution to the problem is almost identical again with 
beryl, to improve the long range situation, the continued exploration 
and development of potential deposits of these minerals, both lode 
and placer, must be continued and the research program must be 
extended and expanded not only in the field of beneficiation, but in 
extractive metallurgy. 

Again a 5-year program would probably solve the problem. The 
rate of financing would have to be of the same order as for beryl, that 
is, $75,000 annually. 

Senator Martone. If I understand your testimony, to become self- 
sufficient in the production of these materials in the United States, 
this program would have to be pursued. 

Mr. Kune. Absolutely. 

Senator Matonr. And that you believe self-sufficiency could be 
achieved within a reasonable time, perhaps within 5 years? 

Mr. Kuine. I am very optimistic about that. I believe we can solve 
the problem in that length of time, provided we had continuity in 
the program. 

Senator Martone. Say 3 to 5 years. 

Mr. Kure. Yes, sir. 
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Senator Matonr. The use for these materials is so new that here- 
tofore the demand has not been sufficiently urgent to justify recom- 
mendations for the work you are now doing. 

Mr. Kune. That is true of nearly all of these metals. There is not 
any doubt in my mind that the same thing will happen with regard 
to their use as has happened with titanium, aluminum, and zirconium. 
Every time we have had a new metal that we could produce in quantity 
there has at first been a short time when we had more metal than we 
could use, because peop le did not know what to do with it. As soon 
is they had studied the ph ysical characteristics and cal its prop- 
erties we have had difficulty maintaining suflicient supplies to satisfy 
the demand. 

Senator Matone. But when the market is established j as you 
have outlined here, and you mentioned titanium, there is little doubt 
that we could become reasonably self-sufficient. ‘There is no shortage 
of raw-material supplies in this Nation and Canada. IlImenite is a 
litt le different from the rutile that we are obtaining from Australia. 

Mr. Kurne. I am reasonably sure that in the Western Hemisphere 
once we hs ive de ‘ve loped a satisf: 1c tory mining nie thod and an economic 
metallurgical process for extracting the metals, there will be no diffi- 
culty in keeping up with demand, even though I expect the demand 
to be much higher. 

The situation is the same with beryl. People are reluctant to use 
these things because they are not sure they can get the metal when 
they need it. 

Senator Martone. That is exactly the complaint we are receiving 
intitanium. You were speaking of titanium. 

Mr. Kurne. Yes, sir; as a comparison. 

Senator Matonr. But all these rare metals you are describing tod ay 
are in the same category? When demand and a profitable price are 
established, there is no question in your mind that through such a 
program as you are describing we can become self-sufficient in the 
Western Hemisphere and increasingly productive in our Nation. 

Mr. Kune. I am quite certain of that. 

Senator Martone. There was considerable testimony before the com- 
mittee on the availability of the ilmenite raw material being almost 
readily available in Canada and the United States if we changed over 
from rutile. 

Mr. Kiine. Going back to columbium and tantalum, within the last 
2 years we have discovered a type property which is entirely new in 
the mining field. Dredges are being moved into that property right 
now. By next year it will be in production. We believe we are far 
enough along with the beneficiation processes and extractive processes 
so that within 2 years we can do a great deal to attain self-sufflicienc Vv 
right within the United States. 

Senator Matone. That is with reference to what metal? 

Mr. Kune. Columbium and tantalum. 

Senator Matonr. That is very, very interesting. One of the pur 
poses of this committee is to bring out exac tly the testimony you are 
offering, as to what can be done, over what period, and what it would 
cost. Y ou may proceed. This is your pre pared statement on beryl? 
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Mr. Kurne. That is right. I would like to have it entered as a p: 
of my te LImMony, 

Penal MEAL NI There are no charts prepared on this material 
because the production has been so small. 

Mr. Kuinr. I might add in a few cases where we have been able 
tc put them on the chart, the chart is absolutely misleading. 

Senator Martone. Then this text on beryllium will be accepted as 
a part of Mr. Kline’s testimony, and appear at this point in the 
res ord. 

Ir. Kuinr. This is the text on columbium and tantalum. 

Senator Martone. That will be accepted and appear at this point 
in the record, and appear as part of Mr. Kline’s testimony. 

(‘The information is as follows :) 


YLLIUM (BERYL) 


of bervl in the United States has accounted for less than 
ur total supply during the past 6 years To emphasize our 
foreign sources of supply, known United States reserves of beryl 
vered by present methods are less than 7,000 short tons; less 
supply, based on the 1952 consumption rate. Production and known 
‘anada and Mexico are too small to be of any significance 
been the principal source of supply and Argentina, a large potential 
500 tons of beryl were imported from Argentina in 1952, the first 
nts since 1943. During the period 1947-52, 55 percent of our total 
from South America (50 percent from Brazil) Southern Rhodesia 
South Africa (including South West Africa) have become it 
f beryl since 1950, accounting for 43 percent of our total supply 
the period 1950-52. Mozambique, French Morocco, India, and Portug 
! inl j Western Hen ispher ce sources of supply 
for present consumption rates In time of emergency 
ipated expanded consumption rates Western Hemispheri¢ 
| fall short of requirements Production from the larger 


! 
1 
i 


pegmatites will not be increased unless advances in tech 


ossible the beneficiation of these ores so that a marketable « 


recovered 


int applications in the form of an alloying element 

ckel, magnesium, and iron; as beryllium oxide in the 

alized high-temperature refractory material and high-qual 
porcelains; and as a metal in the atomic-energy field as a mod 
reflector of neutrons, in radium-beryllium neutron sources, and 
In ter ‘ ! nti the largest use is in the manu 

copper alloys. Tl » all re unsurpassed in their ability 


and fatigue and wear and the same time conduct electrical current 


gh-temperature conditions. They are unique among copper-base alloys in 
ean be worked in a relatively soft state and then brought to their 
of strength and hardness by simple low-temperature heat treatment 


satisfactory substitute has vet been evele ped In 1952 an estimated 
f all beryllium products was utilized for defense purpeses The 
almost entirely dependent on the United States for beryllium 


RESOURCES 


Numerous occurrences of beryl, most of which are associated with pegmatite 
dikes, are known in Canada, but only token quantities have been recovered, In 
1950 a 29-metric-ton shipment of beryllium ore from Renfrew County, Ontario 
was exported to the United States; and since 1950 there has been some active 
nterest in beryl occurrences in other parts of the Dominion, notably in Manitoba 
ind Quebec Although Canada possesses some production potential, imports 
of elemental beryllium in alloys, metal, and crude forms are normally in excess 
of domestic production. 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


has been the world’s leading producer of bery! ice 1940. Its greatest 
mn Was 3.386 short tons of concentrates, or 69 percent of world produc- 
1949 In 1952 exports to the United States were 2,590 short tons or about 
rcent of world production, and about 47 percent of United States imports 
re | concentrates contain about 10 percent BeO 
January 1951 Brazil placed a complete export restriction on beryl, which 
1a critical shortage in the United States, but relaxed it the following July 
d restriction is still in force, 
tial survey made by the Beryllium Corp. in the Minas Gerais 
Brazil showed an estimated proved figure of 40,000 tons 
nd opinions indicate a possible reserve of 200,000 tons in this 
that there is 50 percent more beryl in the north and rthe 
in Minas or Bahia bring the ‘“‘guesstimated” reserve to 500,000 


-oduction from Argentina has varied widel: It has en as high as 
hort tons of concentrates in 1941 and as | ‘ tons in 1947 In 1952, 
lort tons were exported to the United States rhis exportation came from 
ears’ accumulation of stocks, during which time no exports were permitted 
resent rate of production and that for some time past thought to be about 


s of concentrates per month. 
Guianas 


eryl is known to exist in French Guiana, Surinam, and British Guiana, and 

e exploration of the Surinam deposits is currently under way) However, 

uction has not yet been attempted, and an appraisal of the potential is not 
e at present. 


EMS OF INDUS 


ck of an assured supply of beryllium ore has curtailed the growth of the 
industry The supply situation has fluctuated—periods of oversupply 
periods of acute shortages. ' mndition has made it difficult 
lium industry to develop a steady, commercial market For exal 
‘s of emergency when beryllinm is used prim: 
commercial users are forced to find substitutes. Whe 
se, a p riod of time is requireé d to again develop comme! 
ack of an assured supply from the primary producers has made manufa¢ 
of end-use products reluctant to gear their industry to berylliu although 
um products have recognized, iperior qualities The soluti to this 
em would undoubtedly resuit in the e nsion { ryllium industry 
minerals of beryllium have not been recovered in quantities Comparable to 
if the more familiar metals—for example, lead, copper, and zin for two 
SOnS 
1) The properties of the element beryllium are such that it is concentrated in 
ipreciable quantities only in late stages of magmatic activity Consequently, 
ecurrence of beryllium minerals is spasmodic, erratic, and difficult to predict 
No successful commercial method to recover beryllium minerals by mechan 
il methods has yet been developed. Beryl is recovered entirely by hand-sorting 
bbing) methods; recovery prebably does not average over 30 percent 
An appreciable increase in the domestic production of beryl will depend on 
e development of a successful method to recover fine-grained beryl from large, 
v-grade deposits. Although the price of beryl has risen 50 percent since 
49, domestic production has remained at about the same leve Domestic 
serves of beryl that can be recovered only by milling have been estimated at 
70,000 tons, and other similar deposits are being investigated 


RECOM MENDATIONS 


Although the bery] supply situation improved in 1952 and the first 7 months of 
953, every effort should be made to achieve the stockpile objectives as soon as 
ossible. In periods of oversupply, consideration should be given to stockpiling 
weryllium-copper master alloy (a more immediately usable material in times of 
emergency) in order to maintain a healthy beryllium industry. Unless a success 
ful milling method is developed, the anticipated supply will fall short of require 
ments in times of emergency ; and may fall short even with suecess in recovering 
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large, low-grade deposits. The str 


rategic nature of beryllium a 
compounds dictates tl 


ie necessity of an ample supply. 
pment of a successful milling method appears to be the most practi 
means of increasing substantially 


addition, other beryllium-mineral deposits, such as the helvite deposits of Ny 
Mexico, should be investigated. This study will entail both mineral dressing ay 
extractive metallurgical studies, si! 


nee the beryllium industry is at 


domestic beryl productior 


preselr 
d to the use of helvite (a beryllium sulfosilicate). The commercial oc 
f yllium minerals such as phenacite and gadolinite should be inves 
Commercial deposits of phenacite, because of its similarity to quartz 1 
n overlooked. Funds for the suggested programs should be prov 
period of 3 or more years because the successful 
‘pend on noninterrupted, continued 
| probler are d 


completion of any pl 
studies. Personnel, equipment, 
on an intermittent basis. If funds 

be provided over a period of 5 years, th 
be obtained 


ifficult to solve in 


Ss 


AND TANTALUM 


mined in 
out 7.000 pounds of olumbite 
ly from the Black Hills, 8S. Dak. ; T 
Harding mine near Dixon, 

7” 


te were produ d 
and Ohio Cit 

over FOO 
pezmat 


with sol 


trat were 


f Mag 


tantalum minerals 
ther minerals “ ) : in tl 


significan 


e placer sands 


ng opera 
6 perce 
bout 75 percent of 
ance of the columbiun 
ing operation. 
producing countries, in the order of 
ngo, Brazil, Ug: i, Portugal, and M 
produced in India, i f South Afri 
and other tantalun al r m 
an Congo, Brazil, and Australia; minor quar 
‘n Rhodesia, Uganda, Nigeria, South West Africa, 
the Federati f Malaya, India, and Canada 
Viger selgian C . Portugal, and Mala 
lum since 1951. 
it the free w a 


me of emerge! 


inerals have 


Known } 
ated to cont 


centri 


perfected before 


reserves, chit 





in Brazil 
rmany and N 
and ellsworthite deposi 
,es 


USES 


temperature alloys, important to ; 
etition with the heat- and corrosik 
mited supply of columbium i'h 
um and ferrocolumbium-tantalum ) 
ed austenitic (chromium-nickel tainl teel It is also 
of reducing the air-hardening cha rist and increases the tou 
ility, ductility, and corrosion resistance of plain chromium steels 
on resistant steel castings that requir lding without subsequent 
ent, the harmful effect of carbide precipitation may be eliminated by 
imbium to the steel. The carb 
um instead of the chro 
ium content and intergranu 
The weldability, and creep 
is an important additive to su 
ons of 1—5 percent; aga 
» important opel 
upon these prope rties 
nd ferrocolumium-tantalun 
and tantalum A chromium 
adequate for applications such as 
ines 
zh temperatures columbium has ey n ; mission 
d because it will absorb the common it is used as a gette 
Columbium is a better absorber o ases than tantalum; it 
re, in electronic tubes where service quirements are severe 
can also be employed as a rectifier of | oltage alternating curre! 
tance to attack by many acids is of interest to the chemical industry 
so used as a cathode material for the electrolytic determination of copper 
silver, and nickel. Columbium is superior to tantalum for this purpose, 
characteristics similar to platinum. It is used also in electrodes for 
x stainless steel and in the m: ure of special magnet alloys. The 
tated distribution of columbium i 952 was, by use, as follows: As ferro- 
ibium and ferrotantalum-columbium in steel, 60 percent: specialized non- 
us alloys, 30 percent; cemented carbides, 5 percent; welding rods and mis 
neous, 5 percent. 
many respects tantalum is analogous to the noble metals: Gold, silver, and 
he platinum group. Unlike the noble metals, however, tantalum is not found 
elemental form in ore deposits. Because of its inert properties—ductility, 
eability, and toughness—tantalum was used prior to 1952 largely in the 
hemical industry as a material of construction ¢ in electronic application. 
With the increased use of high-temperature metals, the demand for columbiu 
exceeded its availability. To alleviate this shortage, a ferrotantalum-columbium 
was developed containing approximately 20 percent tantalum and 40 percent 
inbium; columbium ores usually contain substantial quantities of tantalum 
om the standpoint of high-temperature strength, columbium and tantalum can 
cd interchangeably or in combination; however, on a weight basis tant 
s the disadvantage of an atomic weight double that of columbium. As a rest 
errotantalum-columbium being substituted for ferrocolumbium, the largest 
of tantalum in 1952 was in the steel and alloy industry. Tantalum in metal 
1 continued to have important uses in electronic tubes, electrolytic capacitors 
nical equipment, and in surgical and dental supplies; in the form of the 
bide, in dies and cutting tools; and, as K.TaF;, as an activator in the synthetic 
bber industry. As a material of construction for corrosive chemicals, tantalun 
iuse of its high thermal conductivity, is used principally in heat exchange1 
the shell-and-tube, coil, and bayonet type. The estimated distribution of 
talum in 1952 was, by use, as follows: As ferrotantalum-columbium in steel 
percent; electronic uses, 25 percent (electronic tubes, 18 percent; electrolytic 
ipacitors, 7 percent) ; as tantalum carbide, 16 percent; chemical equipment, 15 
ent; in the synthetic-rubber industry, 12 percent; and for surgical, dental, 
her purposes, 4 percent. 
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SUBSTITUTES 
of either columbium or tantalum has 
No suitable all-round substitute for columb 
nium is usable in some cases. Investigat 

nadium, and tantalum as substitute 

ubstitute for columbium in 18 
applications. The use of ferrocolumb 
made from lo y ores, has conserved some columbium Lowe 
bon content ¢ é fore lumbium needed to stabilize 18-8 
this critical metal. Substantial « 


eeisS 18 anot r Wi ‘ ing 


of columbium may be conserved, for more critical uses, ‘ecent devel 
itution of low-carbon (0.02-0.05 percent) stai 


permitting the subst 
rr columbium stabilized steel for certain applications. 
rant m can be replaced for certain applications by zirconium, tungster 


i 


molybdenum, and platinum. Zirconium (ductile) is lighter, cheaper, and jus 
tle} 


stant as tantalu and eventually (when zirconium is available 
uantity) probably will be used for many applications requir 


in chemical plant equipment, surgical appliances and equipme: 


tubes Molybdenum and tungsten tools have been substitu 
lered as desirable as tantalum carbid 


purposes were hot consi 

has been substituted but this does not contribute to 

if columbiur In the manufacture of certain radio tubes, zireor 
nolybdenum, platinum-coated molybdenum, and platinum and grapl 
substituted for tantalu lor some tubes these substitutions are 1 


lace of tantalum for some chemical 


Platinum can be use p 


tory substitute has been devolped for the use of tantalum potassiun 


c-rubber catalyst 


PROBLEMS OF INDUSTRY 


mbium-tantalum ore, during periods of emergency, and tt 


of ec 


a steady market 1 


for the products of the ore, during normal pe 
the major problem of the industry Che requirements of defense 
ims make it necessary to allocate the supplies of columbium-tantalu 

When defense demands decrease, a period of tin 


| markets, Government regulations relative 


mercial 
defense demands are decreased, thus creating 
produce If new or expanded uses are 
antalum, this situation may not materializ 
largest consumer of columbium-tantalum miner 
supply an 1 pereent of its requireme 
, United States technicians w 
im-tantalum minerals now locked 
posits distributed throughout the United St 
nt but probably never more than 50 percent 


reached during periods of emergency 
columbium-tantalum metall 


tical control 
1 iid ter 
umbium-tantalum 


las been 
uccessful 
i completi 

» deposits 


RECOM MENDATIONS 


sources for our supply 


¢ 
] | 


almost complete dependency on foreign 
‘ategic columbiu antalum and the necessity of keeping sea 


n times of emergency, every effort should be made to achieve the sto 
as possible Consideration should be given to stockpi 
1 


ately usable mat 


cTives AS SOO! 
bium and ferrotantaium-columbium re imme 
as an aid in maintaining a healthy industry 


olumbite-tantalite ) 
order to meet requirements for columbium-tantalum, emphasis must 
ed upon developing both domestic and foreign deposits Funds allotted fé 


rams should be prorated over a period of three or more years. The su 


} 
pro 
cessful completion of any phase will depend on noninterrupted, continued stud 


Personnel, equipment, and technological problems are difficult to solve on 
intermittent basis. Funds should be provided at the rate of $75,000 per ye 
for research on metallurgical problems and field investigations for a period 


3 years 
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tor Martone. | have a question 
1) partment or any department of vrovernment 


ingements with foreign governments for bery] 
nium shipments to the United States / 
Krine. In the case of beryllium, the State Department has 
a very large role in regulating imports of t e material. | 
i great deal of it has been Imported 
is been imported. 
itor MALONE. Would you like to deseribe 
pis at the present time ? 
Kring. I am not certain of the mechar 
[ do know that they make most of the arrangements 
itions regarding the shipments of beryllium, and they do have 
and participation in the arrangements on columbium a 


tor Matone. Go right ahead. 
ZIRCONIUM AND HAFNIUM 


Kriine. The two metals, zirconium and ha 
together because of their ve I » association and nature 
of these metals are won from a mineral called zircon. All of 
rconium and hafnium that has been produced and is being pro 
dis from that source. The reserves and produ tion capacit tor 
the commercial ore for zirconium, are ample for any fore: 
demand, 
ator MALonr. Domestic reserves / 
Kine, Yes: we have a superabundance of domestic reser 
ts from Australia are comparable to domestic production 
of lower price and a tie-in with the export of rutile. The li 
ry capacity and inadequate metallurg 
I's Col troll ne the orowth of metal] C Al pl 
itor Martone. Then there is really no reason the 
zircon raw material? 
r. KLINE. Absolutely not, other than by arrangemen 
vernment and the Australian Government, I believe, 
tain the rutile. 
nator Martone. You mean as the price 
re us to accept zircon / 
Kune. That is right. 
ator Manonr. Would this not be an 
h as ilmenite or a location of sufficient rutile in our production 
nium 
Mr. Kune. I think there is every reason in the world to use o 
omestie minerals in the production of titanium and zirconium in 
eference to the foreign. 
Senator Mauonr. Is there any real problem in using the local ores, 
h as ilmenite, for use in the production of titanium ¢ 
Mr. Kurnr. There is a problem. 
Senator Mavone. Is it insurmountable / 
Mr. Kurne. I think it is not, but Mr. Blue will cover that. Zircon 
tains about 50 percent zirconium and about 1 to 2 percent hafnium. 
senator M ALONE, There is no scarcity of zircon in this country ¢ 
Mr. Kurne. We have a superabundance. 
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Senator Martone. This is a little like during the war days whe) 
entertainment organization purchased some good liquor ; they 
also required to purchase a few cases of secondary products. 

Mr. Kune. I usually try to stay on the better grades 

Senator Martone. That is the answer. I think we should do t 
here. 

Mr. Kurne. The consumption to date of zircon for metallic 
poses is small when compared with its other uses. As has alread 
been pointed out, we are producing about half of what we consu 
but we could produce any amount. 

In discussing the uses of zirconium I am going to emphasize { 
metal, ri Maney than the mineral zircon, although zircon also has sor 
Important uses. But there is no short: age of the miner: al. 

In the construction of nuclear reactor powerpl ints, because of 
physical properties, resistance to heat and corrosion, and low thern 
neutron absorbion cross section, zirconium has no substitute. It 
special corrosion-resistant alloys are ideal for handling some chemicals 
Many other uses for the metal will deve slop as soon as it is availal 
to industry in greate r qui untity. 

Hafnium, which is closely tied in with the extractive process 
is also an essential ites for the atomic energy program. 

Senator Matonr. The headline that we are voing to construct 
commercial reactor in yesterday afternoon’s papers and this morning 
should interest you greatly. 

Mr. Kurnr. I saw that in this morning’s paper. 

Senator Martone. I have been familiar with that development 
least 3 or 4 years, and it was thought for a while that the Gove: 
ment would build a small reactor, a sort of pilot plant reactor of 
15,000, 20,000 or 25,000 kilowatts. They had examined and som 
of the viduaitinies. had settled on the idea of putting it in Eurek 
Nev., where it is estimated there is $150 million worth of lead an 
zinc at the bottom of the shaft, which required 12,000 to 15,000 gallo 
of water, and costs about 214 cents a kilowatt-hour for power. B 
when they decided on the large one, it was too large for that ar 
They are not going to build it there. I am glad they are going t 
build i There is no question of its feasibility in an area wher: 

coat costs are low. 

Mr. Kuine. Considering the enormous reserves of raw mate! 
zircon, it is unfortunate that more ee is not being taken « 
the desirable properties of zirconium and its alloys. Hafnium 
produced in conjunction with the apes of hafnium free zire 
nium is available for the first time i 1 quantities ample for exper 
mental purposes. Continued researe h aimed toward producing 21 
conium and devising continuous metallurgical process for its produ 
tion is imperative. Further alloy studies and investigations to deter: 
mine other uses of zirconium and hafnium must. be continued. 

It is interesting to mention at this point that all the zirconium pro 
duced in the United States is produced by the Bureau of Mines, : 
the same is true of hafnium. 

Senator Martone. I am familiar with your development in Oreg 
I think it isa great piece of work. Just as were your investigations 
titanium at Boulder City. 
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Kiting. You are also probably aware, Senator, that there are 
ndustrial concerns that are owned privately that are going to 

t our method and go into production. 
tor Matone. Yes; generally speaking, Iam. Of course, know- 

f these developments, it probably accounts for one of the main 

that I undergo a slow burn when I hear people taking for 

d, and some of our high officials stating, that we are dependent 

rtain raw materials on foreign nations, and therefore we must 

ctically what they say we must do. It is a mild case of black- 

a lot of these cases. If the information you men have in 

ireau of Mines were generally known, I think a lot of people 
relax. 

Mr. Kirn. Again, Senator, it is interesting to note that we are not 
presently able to produce sufficient zirconium or hafnium to meet 
domestic requirements. That is the reason other people are 
ted in. ‘This is my statement. 

Senator Martone. The statement on zirconium and hafnium will be 
pted, and appear at this point in the record as a part of Mr. Kline’s 

itement. 

The information is as follows:) 


ZIRCONIUM AND HAFNIUM 


n, the principal source mineral of zirconium and hafnium, is unique among 
etal minerals in that deposits from which zircon can be extracte | economi- 
are plentiful. Sufficient zircon can be recovered in conjunction with 
um-mineral mining operations in Florida to meet present and estimated 

demands. Known placer deposits in Florida, California, Idaho, and 
n are estimated to contain 15 million tons of zircon. These reserves could 

ased substantially if demand for zircon warranted intensive exploratory 
igns. 
on reserves in other parts of the world are known to be extensive. Brazil 
vn to have large reserves of zircon in beach deposits and over 2 million 
the mineral baddeleyite (ZrO.) in rock deposits. Australia contains 
is reserves of zircon and is the principal source of zircon imports for the 
1 States. These imports are tied in with imports of rutile, a mineral in 
r supply. Large zircon deposits are known in India, Egypt, and French 
st Africa. 
Most zireon contains small quantities of hafnium, a metal formerly of little 
erest, which had not been separated from the metallic zirconium produced 
m zireon. Recently, however, it has been found that the hafnium content is 
mental in certain atomic-energy applications of metallic zirconium. Haf- 
free zirconium is now being prepared and a limited amount of metallic 
um is being produced. Hafnium has atomic-energy uses that are due in 
to the same properties that make the metal an undesirable constituent of 
> zirconium. 
To date nearly the entire supply of zirconium and hafnium has been produced 
t the Bureau of Mines Electrodevelopment Laboratory at Albany, Oreg. A com- 
ial zirconium and hafnium metals plant is being constructed by Carborundum 
Metals, Ine., at Akron, N. Y., and completion is expected in July of this year. 
company has a 5-year contract with the Atomic Energy Commission to 
ver 150,000 pounds of zirconium and hafnium-sponge metal a year and will 
rocess zircon mined from Florida beach sands. 
‘he availability of zirconium and hafnium metals for industrial application is 
ted by the existing production capacities, not by the available supply of 
nium ore. 


USES 


Zirconium has come to the attention of metallurgists and engineers recently 
a structural metal having tremendous potentialities. Because of its high 
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resistance to heat and corrosion and because of special nuclear properties 


conium is being used as 





a structural material for nuclear reactors and is p 
important part in harnessing atomic power. It also has great interest 
‘ ineers seeking a metal that can withstand the high temperatures in the 
bustion chambers of jet engines 







The atomic-energy and national-defense 1 
crams are consuming almost the entire 
been available for experiment 






limited supply of zirconium; litt 
industrial applications. The most spect 
neipal source mineral of zirconium) during the past 2 
has been in the production of metallic zirconium, although only 

our zircon supply is used for me 







a small ] 
allic and alloying purposes. The e 
percentage distribution of zircon by 






at 
use, is as follows: Refractories, 45 peres 
foundry facings, 19 percent; porcelain enamel, 
( percent; pottery, 7 percent: electrical and ch 
percent ; miscellaneous, 11 percent 







7 percent; metals and 
mical porcelain, 3 percent 






Reserves of zircon in the United S$ 





ates are yielding mrore than e 








provide for demands due { roduction of the coproducts linenite, ru 
nd monazite. Production of zircon in the past and at present is limited g 

vy to the southeastern areas of the United State North and South C 
and Florida Extensive deposits exist in California, Idaho, and Oregon )b 
' f 


await either a nearby processing industry development of coproduct 
economic ope ration These wester! deposits could be | 
to satisfy the needs in case o 
Australia result from the c« 

ports of 











rought into produ 
emergency demand Imports of zircon 
production of zircon and rutile and a tie 










in witl 





both ores 





Western Hemisphere 





Brazilian baddeleyite deposits estimated at 2 million tons are being works 


produce concentrates containing 70 to 85 percent zirconium oxide. 
cont hing Zircon, monazite 





Beach sand 
, and rutile are known to exist near Vitoria 

Deposits have been located in the Guianas and other Latin American « 
but have not been developed 
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PROBLEMS OF INDUSTRY 












Zirconium and hafnium are classed as rare metals not because of their relative 


bundance in the earth’s crust, but because of the difficulty in 
metals from their ores 


rio} 





extracting the 
The major problem of the metal industry is the produ 
of sufficient ductile zirconium and hafnium to make their 


tion economically attractive 






come! 







he megnesium-reduction method, developed by the Bureau of Mines, for 


production of ductile zirconium and hafnium is essentially a multistep ba 
process. Studies are | 


being made to eliminate as many steps as possible in orde 







t ike the process continuous, which would aid materially in lowering the cos 
The defense effort has used the bulk of the ductile metal produced thus far 
very little has bee ivailable to industry. The metals are known to have 





very 
attractive 





structural and corrosion-resistant properties. As production 


ties and resultant supply are increased investigations must 


ips 
be conducted t 
develop new uses, especially in the metallic alloy field. The enormous available 
reserves of raw material assure an ample, continuing, 
expansio! 





supply for indust 






’ ¢ 
esent, 


less than 10 percent of the zircon production is consumed in met 
lic applications. Fxpanded, useful applications in the high-temperature refr 
tory and ceramic field can be expected as a result of continued researc! 


rhe present markets for zircon are entirely in the East. Large zit 


in California, Oregon, and Idaho await development for lack of a 





n deposits 






western market 
The establishment of zircon processing industries in the West appears to 

I l pI 
attractive 
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Rese h directed to produce lower productio! a 
ous metallurgical extraction process for both zirconiur 
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d for security reasons. 
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nator MALONE. 
for any membe1 of 
get 
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Mr. Kune. I think this 7 
| cy) ew lepos Ts 


( 
y 
+ 





212 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


imple reserves and the best evidence we have is that we are now pri 
aqaueing for the first time in the h story of the United States more than 
half of our requirements, and the first time in the history of the 
world by dredging rather than a hand operation. 

PFena¢lcol M ALONE. You believe we could become self sufficient 

necessary or desirable, and the situation was pursued in a prope 
manner ¢ 

Mr. Krine. That is correct. It isan example of what I pointed « 


l 


he original statement. In this field we have the obligation to est 


=< 


ry f 


ish an industry. That has been done. In the case of the Idaho mona 
zite field, they started to dig with the old gold recovery equipment o1 
We stayed with them for several months, worked with them, and 


ed them to devise beneficiation methods, studied suitable equip- 


I 
i 
I 


e it. and encouraged them to improve recover) and they how have t} 
latest type of monazite recovery equipment on these old boats, 

Senator Martone. I remember arguments on the Senate floor about 
monazite from India and from Russia and from sources which would 
be of doubtful availability in time of war. Therefore, one of the main 
objectives of this committee is to establish what the domestic industry 

; doing, and what it could do under proper conditions in the United 
States, and in the Western Hemisphere. Some of the statements that 
have been continually made over the last 20 years would almost make 
some of us break down and cry. We have lacked proof of what you 
are saying. ‘That is where you come in. 

Mr. Krinr. We have sufficient proof now. 

Senator Matonr. Go ahead. 

Mr. Kune. A very large deposit of bastnaesite, a fluocarbonate of 
rare-earth metals containing very little fissionable thorium or uranium, 
was discovered and developed by the joint efforts of the Geological 
Survey, the Bureau of Mines, and the Molybdenum Corp. of America. 
Chis deposit, near Mountain Pass, Calif., began producing rare-earth 
concentrates in 1952. 

Considering a gradually increasing demand for rare-earth materials 
the United States should be self-sufficient by 1954. However, new uses 
developed for the rare earths by industry and the military could create 
a demand far ex eeding our potential output of monazite and bastnae- 
site, 

Senator Martone. You mean that if the demand were developed and 
the price was established so that a profit could be made you think that 
there might still be a shortage after a period of years? 

Mr. Kurne. No, I mean with relation to our present output, not 

erves. [am speaking of production capacity. 

Senator Matone. It will be necessary to enlarge our production and 
it can be enlarged if this demand develops. 

Mr. Kurne. We have the reserves and the know-how now. 

Senator Martone. I would like to check all the crevasses and know 
where we stand in possible production in comparison to demand. 

Mr. Kuinr. One of the reasons that demand has been off has been 
because it has only been a year or two since we have been able to extract 
these sixteen individual elements in sufficient quantity to, even ex- 
periment with them and study their uses. We do not know just what 
they will all do yet. 

Senator Matone. It is an entirely new field. 

Mr. Kurnr. Absolutely. 
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Senator Matonr. And you are in the forefront of this investigation. 
As far as you know, in the world? 

Mr. Kune. That is correct. You probably will be interested 

—I am sure you do know—we have a new station in construction 

Reno, and the purpose of that station will be largely devoted to 

arch in the rare metals field. 

Senator Mavone. I am glad to know that the emphasis is being 
on these rare materials. I was supposed to help dedicate that 
ling and a Democratic horse fell with me in Pennsylvania, and 
id to make new arrangements. 

Mr. Kine. Outside of the United States reserves of monazite and 

er source minerals for recovery of rare-earth minerals have not 
been measured, but occurrences are known in virtually every area of 

e world. India, Brazil, and the United States are virtually the 
only countries having appreciable recorded production and exports 
from these areas are now under Government control. 

Senator MALoNnE. But we have plenty for our own use in your opin- 

, if we proceed in the manner vou suggest ¢ 

Mr. Kune. Yes, I think so. There are ample reserves of monazite 
in the Western Hemisphere for the predictable future, and adequate 
reserves in the United States for an emergency. More details on 
reserves are included in the supplementary statement. These rare 
earths have many important uses. I have listed a few here. They 
are used for high luminosity carbon electrodes, special alloys with 
magnesium and aluminum used in jets; as scavengers for steel and 

san alloy in cast iron and stainless steel. They are used for a glass 
decolorizer, glass additive to cut out ultraviolet light, and as a glass 
polisher. It can be used for waterproofing and as fungicide agents, 
(or tanning leather, dyeing and printing, and in explosive production, 
ind as a catalyst. 

Senator Matone. All this is explained in some detail in your state- 
ment ¢ 

Mr. Kurne. We have that in the more lengthy statement; yes. The 
substitutes known to date are few. The only one that really seems 
to be suitable in even a few instances is selenium. Of course, selenium 
is scarcer than almost any rare metal we have. Our first recommenda- 
tion is again an established stockpile in case of an emergency until 
our own industry gets on its feet. 

The second recommendation we have is a continuing policy for 
domestic producers by which we mean a definite policy regarding im- 
ports and prices. We also need a definite policy regarding the use 
of thorium in atomic energy. 

The other recommendation, of course, is to improve ore-dressing 
techniques on bastnaesite recovery and develop methods to separate 
the individual rare-earth metals from the group in large quantities 
by inexpensive methods such as liquid-liquid extraction. 

Senator Martone. Take your reference to monazite and bastnaesite; 
could you state which is the most desirable or less expensive? What 
is the difference in their use? 

Mr. KurNe. I am a monazite man. I am strong for monazite. 
The reasons are that from a mining standpoint you cannot mine 
cheaper than by dredging. 

Senator Matone. It is a matter of cost? 


Mr. Kune. Yes. 
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Senator Martone. Either can be used ? 

Mr. Ki INI Whi n you mine bastnaesite, you have a higher mit 

t. and the material still has to be milled. 

Senator MALone. It is a ledge material ? 

Mr. KLINe. as » beneficiation process 1s not too su cessf 
and it is vy. Even when perfected it will cost a lot of mon 
When you produce your final concentrate it may run 50 percent cor 

l rare earth. When you take your monazite concentrate off 


dredge and n it through a magnetic separation plant, you hay 
ntains 70 percent of rare earths. And all thos 
shipped. 

{ Martone. That is very wood. 

Mr. Kurne. Monazite has thorium. We think that is very 

int. ‘Bastnaesi ' 

senator MALONE. | ue You mentioned th: a pri 

be laid down a ir as Imports are concerned, line v 


ualizi lomestic production with foreign produc 


here i ad ; most every industry S 
} ‘ ] : 


rould Live »>He li | down by Cong 
z 
i 


ome differential that would eve 
of domestic and the foreign prod 
al would make up the differer 
neo here and abroad, and assure 
Did you have something of 


llent example, senator 
ime mto produ tio 


‘k of m 


Senator MaLone. 
Mr. Kune. The 
Senator MALont 
Mir. 


ml 
th monazite. 1 think n 
estriction of one tvpe or another. 
familiar with the difference in cost of 
he \ported at a lower cost. 
It has been as low as $50 a ton. Before the embargo | 
200 a ton. When every hody was scared to death in t 
United States, they contracted with the dredge operators in Idaho 1 
8375 a ton, and they gave them a 5 year contract \ hich has run going 


h | ecause 


ars. The boy s out there operating are sca » deat 
the meantime we have even gone so far 
elve monazite from Africa. 
Senator Matonr. At what price? 
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INI I think it is around $300 a ton. The per uliar 


is that we were called into this field not becau 
of monazite reserves in the we rid, but bec: 
» cid not have any. Then we cdiscovered t 
ipply here in the United States. and 
ut and make a contract in Af) 
same spot that we were when we 


i i 
or Martone. You are in just about the 
luce rs 
Kine. So far as monazite is concerned, 
wr Matone. In other words, it is just 
ve want to produce in this country. 
Kiine. That is certainly true. 
oY MALONE. If we do want to, the 
ple. 
Krine. That is right. If these people can be assured that they 
going to be run out for a year or two by a foreign pro lucer, 
continue to opert ite , 
ld like, if possil le. to make one more statement regarding 
roduction In Idaho, if that could be placed bac k in the rec 
fini ' the testimony on rare earths. I would like to 
in add mn to those items that have already been men- 
the thin ngs that is needed more than anything else to 
i long-lived industry that can stand on its own feet 
ds states cad withstand the foreig competit 
yprodu t minerals that are now recove 


the most interestit ig of these minerals are 
I'rom the earlier testimony you can see the significa 
nerals. Wear pro lucin lg ilmenite as a byprodu t of dred l 


rate of 100 tons a day, an | the mineral is presen 


held because it has no use. 1 
arv to ship it to the proper point. 
view of the fact that we have this titanium plant at Henderson, 
t looks like it might be well worth spending con siderable 
irch to convert the ilmenite into a material that will be suitable 
manufacture of titanium to replace rutile 
tal. Its proximity, its h on orade an abut 
ition for that purpose. T 
lin great am 


sums 


. Which is now the 
of our titanium me 
recommends its consider 

‘said about zircon, which is produce 
yurce mineral for zirconium productior 

the oper: itors could receive some recompense 
n addition to the monazite they are producing, they could very 
stand on their own feet. 

nator Martone. That is a very clear statement, and it makes the 

Do you have another statement ? 

earths. 


» 1 
for these two min- 


e operation very clear. 
Krinr. We have a longer statement on rare 
ator Martone. This is more detail on the rare earths you have 

ribed already ? 

Mr. Kurner. That is right. It covers the same field 

i] 

Senator Martone. You have no charts connected 
LUt ria ¢ 


more 
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Mr. Kune. No. 

Senator Matone. This statement will be accepted and appear g 
this point in the record as part of Mr. Kline’s testimony. 

(The information is as follows:) 


Rare-EartH METALS 


The rare earths are neither rare nor earths; nevertheless this closely relate 
family of 16 metals (lanthanum, yttrium, cerium, praseodymium, neody 
promethium, samarium, europium, gadolinium, terbium, dysprosium, holmiy 
erbium, thulium, ytterbium, lutetium) excites the interest of the research meta 
lurgist with a fascinating field for investigating their properties and their apy 
eations in industry. Only within the past 2 years has it been possible to produc 
these elements in quantities sufficient to consider undertaking such a resear 
program, Even at present, the production methods are not adequate nor ap; 
cable to large-scale operations but must be developed rapidly in order to ke 
pace with the new defense uses that are being suggested for these intriguiy 
metals. 

Between 1910 and 1950 the United States was dependent entirely upon for 
sources for the rare-earth elements. 

The recent discovery of large domestic reserves of monazite and bastnaesit 
has made the United States, at last, partially self-sufficient and able to sup 
from these minerals the Nation’s immediate need for the rare-earth metals 
which are highly important to industry and the defense program. 

Monazite, a rare-earth phosphate containing thorium, is presently the mos 
important commercial source of these metals. The recent discovery in Californ 
of a very large deposit of bastnaesite, a fluocarbonate of the rare-earth metals 
has added another commercial source to the United States supply. Bastnaesite 
however, contains little, if any, thorium. Monazite usually is found as a con 
stituent of beach or placer sands. Bastnaesite is found generally in lod 
deposits 

The Bureau of Mines has played a significant part in the recent aggress 
investigation of domestic monazite reserves. Under contract with the Atomi 
Energy Commission, the Bureau of Mines examined potential sources of monazi 
in North and South Carolina, Montana, Idaho, Wyoming, and California. Asa 
result of this work, adequate strategic reserves of monazite for the immediate 
future have been indicated in Idaho. Promising deposits have also been found 
in South Carolina. The Bureau of Mines’ work in delineating the reserves ( 
titanium minerals in central and northeastern Florida also contributed indirectly 
to this investigation because estimates of monazite concentration were made 
during the testing. 

The possibility of there eventually being a use for thorium as a source of 
atomic energy prompted India, in 1946, and Brazil, in late 1950, to place ar 
embargo on exports of monazite concentrates. 


USES 


The rare-earth metals extracted from the rare-earth minerals are consumed 
principally for the following purposes: Carbon arc electrode cores, 50 percent 
misch metal and ferrocerium, 25 percent; and miscellaneous, 25 percent. 

The principal nonenergy uses of thorium and its compounds are in the manu 
facture of gas mantles, refractories, and polishing compounds, in the productior 
of various chemical and medical supplies, and in the electrical industry in the 
manufacture of lamp filaments and vacuum tubes. 

The use of thorium as a possible source of energy depends on the fact that 
when thorium-232, the naturally occurring isotope of the element, is subjected 
to bombardment by neutrons it is converted into fissionable uranium-233 in a 
quantity exceeding the original quantity of uranium-233, uranium-235, or 
plutonium-239 consumed in providing the necessary stream of neutrons. This 
operation of creating an excess of nuclear fuel is known as breeding. 

It would seem reasonable to aSsume that thorium will, in due course, be al 
outstanding source of energy and that the current importance attached to it as 4 
possible source of fissionable material is well warranted. 

Misch metal, the mixture of all the rare-earth elements in metallic forn 
contains between 45 and 55 percent cerium; because of the predominating co! 
stituent, the mixture is often referred to as cerium. Misch metal has beet 
alloyed with copper, nickel, zine, aluminum, and magnesium. Some of these 
alloys are important in the construction of aircraft, jet engines, and gas turbines 
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RESOURCES 


oductive deposits of monazite occur in the states of Travancore, India ; 
Janeiro, Espirito Santo, and Bahia in Brazil. Smaller but significant 
re known in Australia, Argentina, Cevlon, United States of Indonesia, 
1 the Malayan Union. In the United States large reserves of monazite 
discovered recently by the Bureau of Mines in the placer gravels of 
, along the flanks of the Idaho batholith. Other deposits are known 
North and South Carolina, and California. Deposits of commercial 
f bastenaesite occur in the Belgian Congo (Ruanda-Urundi), Cali- 
nd New Mexico. Small production of allanite and cerite has been 
rom Sweden and the United States. 
ssibility of eventually using thorium as a source of atomic energy 
| India, in 1946, to place an embargo on exports of monazite concentrates. 
irgo has remained in effect since that time, effectively cutting off one of 
mportant raw material sources for the industry of the United States. 
reased its production and from 1946 until about August 1950 was prac- 
e sole source of United States imports. This favorable position enjoyed 
| has, in part, made possible an increase of about 500 percent in the price 
zite concentrates. Brazil has temporarily (since January 1, 1951) sus- 
the issuance of export licenses for monazite. A provision is made to ex- 
naterial on a Government-to-Government basis if its need for military 
ements can be firmly stated. The Government of India and Brazil have 
eceptive to offers from foreign commercial firms who would agree to con- 
nd operate monazite processing plants within the confines of the monazite 
country. Under this type of agreement, the processor would market 
e-earth content, leaving the thorium for stockpiling in the country of origin. 
1 firm, the Societe de Produits Chemiques des Terres Rares, has made 
ements with India to provide capital and technical skill for the establish- 
nd operation of a monazite processing plant in that country. Another 
h country, probably affiliated with the first, has discussed the possibility of 
1 arrangement with the Government of Brazi Exportation of monazite 
8 Australia to nonempire destinations has been forbidden since 1944. Ameri- 
mic ! pital is expected to provide for an ilmenite recovery operation at Trin- 
zi Ceylon, from which monazite probably will be produced as a coproduct. 
LS a \ few tons of monazite are being produced annually from sands of the Nile delta 
The United Kingdom Ministry of Supply is attempting to encourage 
of monazite as a byproduct of Nigerian tin output Arrangements have 
made with the Anglo-American Corp. of South Africa for large ship- 


> 


f monazite to the United States over a 3-year period. 
nia bastnaesite 


Molybdenum Corp. of America owns most of the claims to the massive 
rbonate-bastnaesite lode in the Mountain Pass area of San Bernardino 
y, Calif. This deposit of bastnaesite, a fluocarbonate of rare-earth metals, 
is discovered in April 1949. The mineral was identified by a Bureau of Mines 
eralogist attached to the Boulder City, Nev., station. The main ore body is 
out 2 500 feet long and 500 feet wide. There is a tremendous tonnage available; 
has been estimated conservatively to average between 5 and 10 percent total 
ire-earth oxides. 
Difficulties are being encountered in concentrating the rare-earth mineral. 
rhe intimate association of the barite and bastnaesite combined with the tendency 
the ore to slime upon grinding have contributed to the recovery difficulties. 
‘he present practice is to float the barite away from the other minerals and, after 
onditioning the tailing from this step, float the bastnaesite. Three rare-earth- 
ontaining products result and of necessity must be processed further. The barite 
concentrate contains about 9 percent total rare earths ; the bastnaesite concentrate 
ontains about 38 percent rare earths and 18 percent barite; and the tailings con- 
in about 13 percent rare earths and 21 percent barite. Present practice is toa 
ligest the bastnaesite concentrate in hydrochloric acid to remove most of the 
alcite and then ignite to drive off water of crystallization; this results in a 
product containing about 50 percent total rare earths, which is shipped to the 
itional stockpile. Eventually the other products will be treated in the chemical 
ant to yield marketable barite concentrates and rare-earth oxides. 


idaho monazite 


The earliest attempt to produce monazite in Idaho was in 1909 when a small 
pant was built near Centerville in the Boise Basin. The plant was abandoned 
ifter a few months as it could not compete with low-cost monazite from India. 
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PROBLEMS OF THE IN 


ary importance to industry and the 
ves of monazite within the contine! 
ten prove to be undependable in t 
ulti In addition 
strategic natural re 
on and separation of monazite and ba mesite from the as 
‘als or gangue continues to be a difficult problem. Work com 
on monazite beneficiation indicates that : overall recovery ol 
ent of the monazite cat ude in mining the domest 
\ black 
If another 10 percent of the monazite could be recovered, 
could be mined The recovery of ie particle size bastna 


equent separation of the miner: from the heavy, or 


é l 


terials is even more difficult, resulting in unsatisfact 
e mineral by present ore-dressing and metallurgical proce 
of installation of a large dredge to mine monazite from st1 
‘om one to several million dollars Mining companies are 
suc investment in the absence of an assured market for 
r for the rare-earth metals contained in monazi Some processors 
1aizite product 
n the rare-earth content Llowever, these ‘rator annot depend 
F thorium until such time as the IC has established 

regarding the purchase of this metal or its 


te will offer contrac 


of the most pressing problems of the industry are: (1) The uncertainty 
r the price for the domestic production for monazite and the threat of 
the market with foreign production, and (2) to establish markets for 
ry heavy minerals which are being mined with monazite The rutile 
zircon, and garnet could pay a large part of the cost of a mining 


RECOM MENDATIONS 


\ stockpile for a 5-vear emergency 


Continue the search in the stream systems of the United States to outline 


sing placer deposits containing appreciable quantities of monazite, with 
leration given to access ry minerals such as rutile. } 


lmenite, zircon, and 
net for their potential marketable values that could contribute toward suecess 
exploitation of the deposits by industry 
Develop marketing patterns permitting disposal of the heavy accessory min 
which are recovered in the mining of monazite-bearing gravels. 
‘ontinue beneficiation studies so as to develop new and better methods and 
ment to obtain a higher recovery of the monazite and other important heavy 
rals in mining beneficiation and the extraction of the rare metals from their 
ce minerals, 
The treatment and separation of the fine-particle size bastnaesite from the 
ex gangue minerals warrants extensive study. 
Research studies will be made to separate the individual elements container 
he rare-earth minerals of monazite and bastnaesite. 
7. Further, research will be started in the steel and alloy field to determine 
value of each and every rare-earth element as component parts of new alloys 
develop better materials for the use of our civilian and military requirements 
lost of the objectives of this program could be attained if $250,000 were avail 
ble to finance the proposed field work and laboratory research. This sum could 
t advantageously be spent if it were allotted in equal amounts over a period 
> years, 


SELENIUM 


Mr. Kiurne. The next element I wish to talk about is selenium. 
Senator Matonr. Is that the last one? 

Ir. Kuine. We can cut it off there. 

Senator Matone. And submit it for the record. 

Mr. Kurne. The only commercial source of selenium at present is the 
node mud or slime produced in the electrolytic refining of blister 
opper. Selenium content of blister copper anodes handled by do- 
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ries ranges from 0.03 to 0.14 percent ; the slimes cenerally 

to 9 percent selenium. Metallurgical treatment of the 
nvolves three steps, the first for the removal of the contained 
e second for removal of selenium, and the third for the 


i 687.000 pou ids. Consumption Was Over 
Canada produces about as much as we do, but t] 
ted States imports declined to 132,000 pounds in 1952, and 
probably decline even further in 1953. Stocks on hand have declined 
from 266,000 pounds in 1949 to practically nil at the present time. It 
: used for power rectifiers, for the decolorization of glass, as a cat- 

lvst, stainless steel, pigments and medicine. 
Substitutes within limits are germanium in rectifiers, manganese j 
elass, tellurium in rubber and steel. 
areas It is strongly recommended that we maintain 
5 yen stockpile of selenium metal to meet defense requirements. 
Wi hin five years we can do nothing to lessen the danger 
cai short in this important commodity. 
eee a long range program shou ld | be started for the recovery 
of selenium from seleniferous soils, tuffs, and plants. An immediate 
study of the possible substitution of silicon rectifiers for selenium rec- 
should be made. An investigation of new sources of selenium 
d be initiated and continuous research for the development of 
ical processes for the extraction of selenium from low grade 
be undertaken. 
isa statement I would submit for the record, Senator. 
nator Martone. I would lik ask vou, Mr. Kline, if in these 
complete statements of the materials you have discussed, the 
and value is set dow n, and some 


. . 
nt demand in pounds or tons 


ite made of the future amounts which will be necessary ? 


Licht 
“Mr. Kune. Where that material has been released, we have done s 
Senator Matone. Then this statement on selenium will be accepted, 


ind appear in the record at this point as a part of Mr. Kline’s 


} 


testi! 1Ony. 
The information is as follows :) 


SELENIUM 


Impetus was given to the progress of electronics by the development of 


liminutive selenium rectifier. Used in voltage multiplier circuits for radio a 
television sets, the selenium rectifier eliminates the use of bulky transfor: 

and rectifier tubes. These recent developments suggest new fields for researc! 
the use of selenium and also promise expanding demand with attendant need 


in 
or new sources of supply. 
The only commercial source of selenium at present is the anode mud or slin 


ced in the electrolytic refining of blister copper. Selenium content 
copper anodes handled by domestic refineries ranges from 0.03 to 0.1 
the slimes generally contain 8 to 9 percent selenium. Metallurgi 


t of the slimes involves three steps, the first for the removal of containe 
the second for removal of selenium, and the third for removal of 


RESERVES 


Domestic production of selenium in the 5-year period, 1947-51, averaged 
514,988 pounds annually and was produced by 3 companies: American Smeltir 
& — ng Co., U. S. Metals Refining Co. (subsidiary of American Metal (* 
Ltd.), and International Smelting & Refining Co. Selenium production in the 
U nited States was 687,384 pounds in 1952, and a production of nearly 800,000 


pounds for 1953 is indicated 
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trent domestic consumption of selenium during the 5-year period ranged 
rom about 600,000 pounds to more than 1,000,000 pounds annually, averaging 
9j8.460 pounds. Producers’ shipments averaged 536,215 pounds; imports to 
eonsumers, 312,245 pounds; and exports 27,321 pounds. Over 800,000 pounds of 
selenium were consumed in the United States during 1952. Demand existed for 
‘cer quantities of selenium than were avaliable. 
National Production Authority placed both imported and domestically 
inced selenium under complete allocation toward the close of 1951, ex- 
aining that the action was necessary if essential defense requirements were 
1be met. Allocation was terminated in early 1953, but the shortage continues. 
The outlook is not favorable under a continuation of existing circumstances 
obtaining increased supplies of selenium from the usual sources, to meet 
spanding current requirements and to provide for full mobilization needs. 
South America 
Chile ranks second only to the United States as a copper producer, but ap- 
narently produces no selenium or commercial products from which selenium 
s recovered in substantial amounts. A good deal of Chilean copper is still 
recovered by electrolysis of leach solutions, with the result that the selenium 
ntents of the ores treated are not recovered and probably could not be re- 
vered economically. Although substantial tonnage of oxide ore still remain, 
creasing proportion of the total copper output is coming from sulfide ores 
hich have to be smelted. The resulting matte is converted into blister copper, 
hut a good deal of this copper at present is sold as “furnace refined.” No data 
have been obtained as to the selenium contents of sulfide ores at the principal 
mines, or as to selenium losses in smelting and converting, but the selenium con- 
of the blister copper is believed to be characteristically low. However, 
his subject should be investigated further, although no steps are known to be 
ntemplated for developing commercial selenium supplies in Chile, except in- 
far as Chilean blister may’ come to United States plants for refining. There 
an electrolytic refinery in Peru, but no information has been obtained as to 
tial selenium production there by the Cerro de Pasco Co. 


Northern Rhodesia and the Belgian Congo are also major producers of copper, 
but available analyses of the blister copper indicate that it is remarkably low 
n selenium. Northern Rhodesia does produce about 6 tons of selenium a year 
espite low percentages. Australia produces about 2 tons per year. 


f nada 
Selenium is produced in Canada by the International Nickel Co. at Copper 


liff, Ontario, and by Canadian Copper Refiners, Ltd. Montreal East, Quebec. 
he latter plant, which treats blister copper produced by Noranda Mines, Ltd., 
nd by Hudson Bay Mining & Smelting Co., has a rated annual production 
capacity of 450,000 pounds of selenium, but its 1950 output was less than 350,000 
pounds, after declining gradually from its peak output of 521,867 pounds in 1946. 
lhis decline reflects the reduction in output of selenium-rich high-grade ores from 
he Horne Mines at Noranda, and a larger proportion of copper obtained from 
ther mines. However, even the Hudson Bay blister is unusually high in seleium, 
available analyses showing 0.18 percent of this element. 


USES 


Commercial uses for selenium began to develop on a substantial scale during 
the interwar period in the glass, ceramic, chemical pigment, and rubber indus- 
tries, and later in the stainless steel industry. Selenium rectifiers, for the con- 
version of alternating current to direct current, were used industrially for many 
ears but only on a small scale. In 1947, the minature-type selenium rectifier 
for electronic circuits was developed. These diminutive rectifiers, as employed 

voltage multiplier circuits for radio and television sets, eliminate heavy and 
bulky transformers and rectifier tubes. Military uses of the selenium rectifier 
over a wide range of applications. 

Selenium is used in the glass industry as a decolorizer, and in the stainless 
steel industry as an additive to improve machinability and to control the qual- 
ity of castings. A diversified group of chemical uses, including pigments and 
rubber accelerators, now outranks both the glass industry and the steel industry 

the use of selenium. 


89888—53—pt. 1——15 
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SUBSTITUTES 


mn, titanium dioxide, and other semiconductors car 


Germahium Siil 


can be used to decolorize g 


eniu na few types of rectifiers. Manganese 
d and copper can impart a red color to glass lellurium can substituts 
of stainless steel and rubber 


1 some types 


rHE INDUSTRY 


th seleniun twofold (1) de 


lem associat i} 
application in electronics and other industries of 


} 


expanding the domestic supply of selenium 


RECOM MENDATIONS 
the selenium conten f blister copper 
eveloping new sources, Such as in the nonferrous metal sm 
inium-vanadium plants blast furnace flue dust, s 
and other industrial plant waste have been under inve 

Bureau for about a year 


ns are in progress 


le a ri 
as 0.05 perce 


the are: 


economically 


these s 


for iil \ 7] 


Mr. Kure. Selenium offers a distinct problem. In fact, 
thing as an econon 


ch minute quantities there is no such 1 


The selenium occurs in the soil in the order of 100 to 150 part 


eniferous tuffs in the western country grow 


These se] 


f weed which concentrates the selenium with 


n becomes poisonous and if eaten will kill cattle 


In the 
he 
vestock. Strange as it seems, we have a project in mind for growin; 
se weeds, and recovel ng the selenium they concentrate. 
Senator Martone. There is not a possibility that if you established 


iit 
® 
weed that it would spread ? 

Mr. Kurnr. Yes, there is. That is something we worry about. 

Senator Martone. You will take it up with me I hope before 

tt if project in Nevada. 

Mr. Kurne. Very well. 

Senator Martone. I understand your position thoroughly. You 
very valuable witness to this committee. Would v 
keep in mind that the committee might be interested na display. 

Mr. Kurne. Such a thing can be provided. 

Senator Martone. If vou do that. we can use it. 
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hat hand % 


KLINE. Senator, we did not cover all the metals because of the 
number. I have two other statements and still a few more I 
| like to submit at a later date. 
itor Martone. All right. The statement on germanium and 
um will be accepted and appear at this point in the record as 
if Mr. Kline’s testimony. 
information is as follows:) 


GERMANIUM 


of research begun in World War II, germanium semiconductor devices 
ementing a revolution in electronics that is destined to give the metal 
nomic stature and remove it from the category of the “rare” mineral 


SUMMARY 


rincipal domestic source of germanium is the zine sulfide (sphalerite) 
rate produced in the tri-State lead-zinc mining district of Missouri 
s, and Oklahoma. The concentrate contains about 60 percent zine and 
0.01 to 0.1 percent germanium. 

the metallurgieal recovery of the germanium the concentrate is roasted, 
operation drives off the sulfur and converts the zine, germanium, and 
um in the concentrate to the oxides of the re spective metals The oxides, 
the addition of coal and salt (NaCl), are sintered at high temperature, 
e germanium and cadmium oxides changing to chlorides of the two metals 
atilized Both the germanium and cadmium fumes are condensed and 

| by passing them through an electrostatic precipitator. The germaniu! 
he form of germanium tetrachloride, is hydrolyzed in ice water to obtain 
we germanium oxide which, in turn, is reduced to the metal by heating 


ro} 
tic production of germanium on an industrial basis may be said to 

hegun in 1942 when the Eagle-Picher Co. erected a germanium-recovery 
its Henryetta zinc smelter. Consumption of germanium over the period 
has about paralleled reported production 

principal use of germanium is in the field of electronics by virtue of its 
semiconductor. Germanium diodes and transistors, which can perform 
every function fulfilled by the vacuum tube, are smaller, lighter, and 
liv cheaper than their tube counterparts. They require no hot filament 

thodes, hence require much less power to operate, and have apparently 

etinitely long life To their development is due the much heralded 


ri 
tion in electronics.” 


nt and estimated near-future supplies of germanium would appear to 
ple for both immediate requirements for the metal and the early require 
esulting from new applications in the field of electronics. Estimated 
ture supplies fall short of meeting full-mobilization requirements 
ng-range program for the Bureau should be directed toward the determi 


erg 
eres 


of new domestic sources of germanium ineluding coal: an er 
toward the determination of new domestic sources of germanium othe 
oal: and an immediate program toward (1) determination of germanium 


ves in the tri-State district, (2) development of analytical methods for 


ium, (3) increasing metallurgical recovery of germanium from zinc con 


rates and effecting recovery of germanium from foreign copper-lead concen 
d (4) continuous study of electronic developme! ts 


PRODUCTION AND CONSUMPTION 


Domestic production of germanium on an industrial basis may be said to have 
begun in 1942. That year the Eagle-Picher Co. erected a pilot plant at its 
Henryetta, Okla., zinc smelter for the treatment of cadmium byproducts and 
produced a small quantity of germanium metal, oxide, and chloride. Total 
shipments during the year represented less than 10 pounds of metal, and in 
its annual report for 1942 to the Bureau of Mines the company stated: ‘The 
germanium which we have sold, in addition to a large number of samples 
furnished by us, has been used by several universities and manufacturing con- 
cerns for a purpose of which we are not informed. It is our understanding 
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that the work is being done at the direction of the Army and Navy, but we haye 
been asked not to disclose the names of the users.” 

Through the 3-year period 1943-45 the domestic output of germanium cop. 
tinued at less than 100 pounds annually, with the Eagle-Picher Co. the go, 
producer. In 1946 production in the United States reached a level of sever 
hundred pounds, and output has since increased each year over the preceding 
year with the annual increase ranging from 28 to 140 percent. 

A recent survey by the Bureau of Mines indicates a production of 10 tons of 
germanium dioxide in 1953, 20 tons in 1954, and 30 tons in 1955. 

Until 1948 the Eagle-Picher Co. was the only domestic producer of germanium 
beginning with that year the American Steel & Wire Co. (subsidiary of the 
United States Steel Corp.) has annually produced a comparatively small qauntity 
of germanium dioxide at its Donora, Pa., smelter. In 1949 the National Zine 
Co. also produced a small quantity of germanium dioxide at its Bartlesville, Okla 
smelter but in 1950 and 1951 reported no production. Production at this plant 
was resumed in 1952. American Zinc, Lead & Smelting Co. placed their Fairmont 


City § Sylvania bega 
















germanium recovery unit in operation on December 18, 1952. ra 
germanium production at Towanda, Pa., early in 1953. American Smelting & 
Refining Co. started germanium recovery operations at their Corpus Christie plant 
in 1953. Matthiessen & Hegeler Zine Co. expect to produce germanium in 1954, 
Metallo-Chemical Corp. produced some germanium tetrachloride in 1952 but has 
discontinued production. Anaconda Copper Mining Co. is initiating germanium 
recovery at Great Falls, Mont. In August 1953 Eagle-Picher placed its new 
germanium plant at Miami, Okla., into operation. In the years 1948 to 1952, 


inclusive, the Eagle-Picher Co, has annually accounted for more than 90 percent 
of the germanium produced. 









PRICES 


As recently as 1940 germanium was a really rare metal and priced at $4,500 
a pound or $308.56 a troy ounce—nearly 9 times the price of gold. 

In October 1952 germanium metal was quoted at $340 per pound and germanium 
oxide at $142 per pound. On August 15, 1953, Eagle-Picher lowered the price of 


metal to 65 cents per gram ($295 per pound) but did not alter the price of 
germanium dioxide. 










USES 






A number of uses had been suggested for germanium by 1930, but up to that 
time no outstanding advantages had been demonstrated that seemed to make 
germanium better suited for those uses than other lower-priced and more 
abundant materials. None of the uses developed for germanium appeared suf- 
ficiently promising to the War Production Board in 1942 to induce that agency 
to stimulate domestic production. Use of germanium as a catalyst in the hydro- 
genation of coal was reported in 1943, and as a refractive element in optical glass 
and an alloying element with magnesium, aluminum, gold, and platinum in 1945. 
Small quantities of germanium are consumed as magnesium germanate for 
use as a phosphor in fluorescent lighting and color television tubes. The most 
carrier for radioactive phosphorus in 








recent application of germanium is as a 
cuncer treatment. 

As already indicated under “Production and consumption,” the Eagle-Picher 
Co. reported as early as 1942 that it was furnishing germanium to several univer- 
sities and manufacturing concerns for use in connection with work for the Army 
and Navy. In the light of developments since then, an assumption would seem 
reasonable that research investigation of the use of germanium in the fiel 
electronics was well underway at that time. Rapid progress, probably att rib ut- 
able to the urgency involved under World War II requirements, must have been 
achieved in the investigations inasmuch as the principal use of germanium in 
1945 was reported to have been in radionic devices. 

The use of germanium in the field of electronics is by virtue of its being 4 
semiconductor. At this point the question may well be asked: What is a semi- 
conductor? An ie : to the question requires a bit of explaining, as follows: 

Whether a solid will conduct electricity depends on the degree of freedom of 
its electrons. Soeur. a good conductor, has a single electron in its outer orbit 
or shell, and this relatively free electron readily serves to carry current. Most 
metals have such loosely held electrons, hence are good conductors. On the other 
hand. an element such as sulfur, whose electrons are all locked in place by 
tight bonds with the nucleus and with other atoms, does not conduct electricity 
is is an insulator. 
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tween these extremes there is a class of materials known as semiconductors 
furnish an occasional free electron for carrying current. Silicon and 
ium are examples; they have about 1 free electron for every thousand 
(as contrasted with copper, which has 1 for every atom). These semi- 
tors have long possessed a special interest for electronic researchers. 
important fact about them is that the number of current-carrying electrons 
em can be controlled. They can be made to act as conductors under some 
ns and as insulators under others. Indeed, they are so sensitive that 
ent flowing in a semiconductor can be controlled by the brightness of a 
hining on it in a region where a fine wire touches it. So 


this class of 
s has been adapted to many uses. The crystal detector, used in early 
; and now employed in an improved form in radar sets, is a semiconductor. 
the field of electronics germanium is used principally in what are known 
ies and transistors which, according to a recent statement, can achieve 
every function fulfilled by the vacuum tube. Germanium diodes and 
nsistors are tube counterparts. They require no hot filment or hot cathode, 
nce require much less power to operate, have apparently an indefinitely long 
and are shock resistant, an essential characteristic for use in projectiles. 

r development is due the much heralded “revolution in electronics.” 
» diodes and transistors on the market at present are known as contact- 
- or “cat-whisker” devices. An improved type, known as the junction type, 
recently been developed but is largely in the experimental stage and under 
ugh investigation in the research laboratories of the principal manufac- 

s of the contact type. 
The germanium diode, which derives its name from the two-element vacuum 
tube that it replaced for rectification purposes, is used in various types of elec 
¢ circuits, including radio, television, measuring-equipment, carrier-current 
telegraphy and telephony), multiposition-switching, and voltage-multiplier cir- 
ts. Diodes have been made in small sizes by the millions for several years 
about 6 million were made in 1951 and over 10 million in 1952. Large sizes foi 
high-power applications are in production. Remington Rand has an electronie 
in operation containing 16,000 diodes. 
transistor (so named because it transfers an electrical signal across a 
r) was invented in 1948 by J. Bardeen and W. H. Brattain, of the Bell 
hone Laboratories. Invention of the transistor has been pointed to “as an 
example of how research directed at basic understanding of materials and their 
behavior, pure research if you will, sooner or later brings to the view of inven- 
tive minds engaged therein opportunities for producing valuable practical 
aevices, 

The contact-type transistor, which is essentially a triode form of the well- 
known crystal diode detector used in radio, can be used as a voice amplifier, a 
television picture amplifier, a pulse amplifier, and an oscillator. A survey made 
in the first half of 1952 indicated that production of contact-type transistors was 

n at the rate of 8,400 a month or about 100,000 a year, by five companies com 
prising the General Electric Co., Syracuse, N. Y.; Radio Corporation of America, 
Harrison, N. J.; Radio Receptor Co., New York, N. Y.; Raytheon Manufacturing 
Co.. Newton, Mass.; and Western Electric Co., Allentown, Pa. The rate of pro- 
duction and the number of producers has multiplied many times since then. 


OUTLOOK 


Available domestic supplies of germanium appear to be ample to satisfy 
present requirements for the metal. 

If the military services adopt the transistor and other germanium electronic 
devices as standard equipment, excess germanium production would be absorbed. 
Likewise, color television requirements could conceivably use up any excess 
germanium production. Stockpiling or mobilization coupled with increased 
civilian demand could create an acute germanium shortage. 


TELLURIUM 
SUMMARY 


lellurium is recovered metallurgically from anode slimes produced in the 
electrolytic refining of copper and lead. Blister copper is the principal industrial 
source of both selenium and tellurium and contains from 0.03 to 0.14 percent 
selenium and about one-fifth as much tellurium. 
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The principal uses of tellurium are in the manufacture of alloys, such 
tellurium lead, tellurium copper, and tellurium bronzes, and in the rubber ji) 
try as a secondary vulcanizing agent. Minor uses are as an additive and a cor 
wash to induce chill in the manufacture of iron castings, and as a coloring agen 
in the manufacture of art glass and ceramics. 

Domestic consumption of tellurium has increased from about 1,000 pounds jy 
1928 to 22,600 pounds in 1935, to 89,000 pounds in 1940, and to about 100.0% 
pounds per year since 1950. 

Production of tellurium in 1951 was almost twice apparent consumption, an 
producers’ stocks of metal on hand and in slimes awaiting processing were about 
equal to a 9-year supply at the 1951 level of consumption. 

The overall tellurium problem is the development of an increased demand for 
the metal, which would absorb the annual output which is produced in conne: 
tion with the refining of blister copper. 

\ long-term program should have as its objectives, in turn, the development 
of new uses of tellurium through research; metallurgical investigations to 
crease recovery of the metal and to reduce losses in smelter and refinery opera 
tions; and investigations to discover new mineralogical sources of the metal and 


A 
t 


to recover additional supplies of the metal from such sources, 

(\n emergency program might well consist of a short-term research prograr 
to develop new uses for tellurium. 

\n immediate program for the Bureau should include an investigation of the 
toxie effects of tellurium to develop protective and counteractive measures that 
would lead to its wider utilization in industry; a detailed economic study t 
disclose additional outlets for the metal abroad; and the initiation of research 
to develop new uses for tellurium and to promote the substitution of telluriun 
for selenium wherever possible, 


USES 


Much research effort has been devoted by Government agencies, educational 
institutions, industry, and others to the development of new uses for tellurium 
and the substitution of tellurium for selenium. From time to time new uses have 
been found, but they have largely provided either temporary outlets or outlets 


involving relatively small quantities of the metal. Endeavor to substitute tellu- 
rium for selenium has been, with relatively few exceptions, generally unsuccess- 
ful. Toxic characteristics of tellurium have operated against its wider use in 
industry ; it imparts an odor resembling that of garlic to the breath of workers; 
it is a depilatory ; and it is reported ot have other more harmful effects. 

The principal uses of tellurium are (1) in the manufacture of alloys, such as 
tellurium lead, tellurium copper, and various tellurium bronzes, and (2) in the 
rubber industry as a secondary vulcanizing agent. Minor uses are as an addi- 
tive and core wash to induce chill in the manufacture of iron castings and as a 
coloring agent in the manufacture of art glass and ceramics. Tellurium is 
reported to provide better porosity control than selenium in the manufacture of 
stainless steel castings, but industry prefers to use selenium owing to the toxic 
effects of tellurium. Large steel companies have also expressed a reluctance to 
use tellurium for the same reason. 

Tellurium imparts hardness, toughness, and increased corrosion resistance to 
lead. Tellurium lead is valuable for lining tanks and for acid pipes and coils 
in plants handling sulfuric-acid and hot chromic-acid solutions. 

A tellurium-copper alloy, 99.5 percent copper and 0.5 percent tellurium, with 
machinability approaching that of free-cutting brass and with electrical con 
ductivity of 90 percent of that of pure copper—making it particularly well suited 
for the mass production of electrical and electronic connectors and other parts 
has recently become available. Tellurium copper may be extensively hot worked, 
inasmuch as the addition of tellurium does not adversely affect the hot-working 
properties of copper. The alloy may also be severely cold worked, although it is 
somewhat less ductile at room temperatures than pure copper. 

A tellurium bronze, 98.3 percent copper, 1.0 percent nickel, 0.2 percent phos- 
phorus, and 0.5 percent tellurium, is also available for the production of forgings 
and screw-machine parts that require high strength, hardenability, ease of 
machining, and corrosion resistance. 

Metallic tellurium is used in the rubber industry as a secondary vulcanizing 
agent to impart resistance to heat, steam, and aging, and to provide what the 
industry terms “a fast, tight cure.” 

Owing to the excess supply of tellurium available, producers are not disposed, 
for competitive reasons, to disclose outlets or end uses involved in their sales 
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s are, however, that in 1951 about 75 percent of the metal sold found 
nto alloys, and that about 25 percent was used in the rubber industry. 
a reversal of circumstances that prevailed in the early 1940's when 75 
of the metal sold went to the rubber industry and 25 percent to alloy 
turers 

iderable experimental work involving the use of tellurium is reported in 
tronics industry. 

representatives of the military services report adequate supplies of 
n available for defense purposes and do not anticipate an inerease in 
nents at this time 


PRODUCTION AND CONSUMPTION 


u of Mines Report of Investigations 2385, published in August 1922, 
Che present uses for tellurium are very limited, the demand being sup- 
a few hundred pounds a year.” Bureau of Mines Report of Investigation 
iblished in July 1930, states “tellurium has only slight industrial applica- 
In 1928 the estimated output was 2,650 pounds, but sales apparently 
nted to only 1,060 pounds.’ By 1935, however, sales of tellurium had 
22,600 pounds, and in 1940 sales totaled 89.000 pounds. Since 1950 
United States consumption has been about 100,000 pounds per year. 
stics show, for the 5-year period 1947-51, an average annual production 
12,802 pounds of tellurium and an average annual production of 514,988 
ds of selenium, a ratio of 1 to 4%. This ratio would appear to be well in 
rreement with the earlier statement that blister copper contains about one 
is much tellurium as selenium, assuming that the metallurgical efficiency 
overing the two metals from anode slimes is equal. 


Senator Matonr. Would you name for the benefit of the record the 
text you will later submit ? 

Mr. Kurye. I would like to submit three platinum, gallium, and 
Na’. 

Senator Martone. Do you have a short statement on each one of the 
materials that you could make for the benefit of the record at this 
time, and later submit the text / 

Mr. Kirxe. Yes, I could do that; actually they are very brief. 

Senator MaLong. We will recess now and reconvene at 2 o’clock. 

Thereupon at 12:50 p. m., a recess was taken until 2 p. m., the same 


AFTERNOON SESSION 


(The hearing was resumed at 2 p. m.) 

Senator Martone. The committee will be in order, and Mr. Kline 
will come forward to complete his testimony in reference to the rare 
and precious metals, industrial metals. 

You may proceed with your statement and comments and continue 
where you left off before the recess for lunch. 


STATEMENT OF M. H. KLINE—Resumed 
PLATINUM GROUP 


Mr. Kurne. I have a very few more I would like to mention hur- 
riedly to complete the record. I have a statement prepared on the 
platinum-group metals. 

The platinum-group metals include platinum, palladium, iridium, 
osmium, rhodium, and ruthenium. Platinum is the most important 
metal of the group, but the others are growing in importance. Based 
on their high melting points, resistance to chemical action, fine ap- 
pearance, and workability, the platinum metals have specific uses 
in industry and in the arts and sciences. Platinum and iridium have 
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metals being stockpiled. 


The domestic consumption of the platinum metals far exceeds do. 
mestic production, and importation of these metals from abroad j; 


essential. No duties are imposed by the United States on imports of 


platinum metals in ores or in unmanufactured form, but platinuy 


manufactures are subject to duties ranging from 25 to 55 percent ad 
valorem. 


The world annual output of platinum-group metals is about 600,00) 


to 700,000 ounces. Canada, Alaska, the United States, and Colombiy 


produce about 176,000 ounces. 
Because of the military significance of platinum, sales for nones. 


sential uses were prohibited during World War II. Similar restric. 


tions were in effect from early 1951 to early 1953. 

There are no substitutes. 

Recommendations: (@) The maintenance of an adequate stock 
pile. Fortunately, I understand the stockpile is in pretty good shape, 

(b) Restricted uses of platinum for nonessential uses during time 
of emergency. 

(c) Conversion of secondary recovery metal to essential usage. 

Senator Martone. Right in line with your general testimony, “T note 
in the chart prepared by the Bureau of Mines that we could become 
self-sufficient in Western Hemisphere in platinum metals, if techno- 
logical changes permit the use of known submarginal resources 

Mr. Kune. I think that is true, Senator, especially if we consider 
South America and Canada. 

Senator Matonr. Yes; of course, you would. It would be the West- 
ern Hemisphere, also South America. 

Mr. Kune. A great deal of our platinum production depends on 
nickel production, which usually goes up in time of war. 

Senator Matonr. It is a byproduct of the nickel production? 

Mr. Kune. That is right. 

Senator Martone. Then I think that is sufficient. 

You made some reference to the fact there is no tariff on the raw ma- 
terial. Isthat not customary? Has there ever been any duty, to your 
knowledge, on any material that is not produced in quantity in the 
United States? 

Mr. Kune. Not to my knowledge. 

Senator Martone. There has not been, to my knowledge. Later, we 
will hear from Dr. Coulter, who is an expert in that field, and perhaps 
he will cover it in his testimony. But sometimes there is a misappre- 
hension in the public mind that the United States charges duties or 
import fees or tariffs on materials that are not produced in the 
United States. I think 75 years ago we did for a while collect 
duties for revenue purposes, but very soon abandoned the policy. 
Many other nations still do follow the policy of collecting duties and 
import taxes for revenue. 

So your statement that we could, under a comprehensive program, 
become self-suflicient is very satisfying to the committee. 


important military uses and are among the strategic and critica) 
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GERMANIUM 


\ir. Kuine. The next commodity is germanium. Germanium pro- 

tion depends almost entirely on the welfare of the tristate zinc 

stry since it is recovered in the smelting of ores. We presently 

have » under way a research program for extracting germanium from 

oal which promises fair success. The production figures are very 
favorable. ‘They are in excess of consumption. 

\s you probably know, germanium is used to make these miniature 

; which I showed you this morning, which is of increasing interest 
-propelled planes and rockets because of their light weight and 
smallness In size. 

Senator Matone. I hope you will be able to find the time to prepare 
for us a card or a compilation of these materials that can be subject 
to inspection in the committee, if it is permissible. 

Mr. Kure. We certainly will be glad to do so. 

Senator Matonr. Thank you. 

Mr. Kurne. The germanium industry’s future is quite uncertain, 
largely because we do not know exactly where the semiconductors are 
going to fit. I mean certain areas. Selenium can be substituted for 
germanium. Silicon can be substituted for one of the others, and 
several other combinations of compounds may have an overlapping 
runction. 

Senator Matone. There is no scarcity of the material in the United 
states ¢ 2 

Mr. Kurve. No; not in any way. 

Senator Matone. Of course, the welfare of the zinc industry in the 


tristate area might have some influence on its production ? 
Mr. Kurxr. That is correct. 
Senator Martone. Thank you. 


TELLURIUM 


Mr. Kurne. Another metal we would like to mention is tellurium, 
which comes along more or less as a byproduct from selenium. Again, 
production with regard to consumption is very favorable. There is 
no shortage. The only problem of the industry is to find new sources 
for using this metal in industry. 

Senator Martone. Will you describe in general what it is used for? 

Mr. Kune. It has a very limited use to date. That is one of the 
reasons why we have a problem with it. The Bureau of Mines has 
done and will continue to perform research to more or less develop 
or outline a field in which this commodity can be used. There is some 
hope it may be used as a substitute for selenium in some particular 
applications. 

Senator Martone. You will continue your investigation and lab- 
oratory work in the field of substitutes? 

Mr. Kurne. Yes. We hope to make these commodities, of which 
we have an excess, substitutes for those in which we have shortages. 

At present, it is used almost entirely in rubber vulcanization and 
making some alloys with iron. 
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Senator Martone. There is no scarcity in the United States? 
Mr. Kuirne. None whatsoever. 


GALLIUM 


Another extremely interesting metal is gallium, which has the long. 
est range in the liquid state of any metal we »know. Weare all acquaint- 
ed with mercury, that within certain temperature areas is a liquid. 
Gallium has that same property, only the range extends over 3,000° F. 
It is of particular interest as a heat transfer medium when 1 we think 
of these new atomic-energy powerplants. 

In 1952, no gallium was produced in the United States. In previous 
years as much as several hundred pounds have been produced. 

The limited « henna has been supplied from stocks of smelting 
companies. Tons of gallium could be produced annually in the 
United States from zinc waste residue, waste liquors, from aluminum 
refining, and from waste materials in the refining of tin. 

Its usage is limited entirely to the field where a long liquid range is 
of advantage, such as high- temper: iture thermometers. electron tubes, 
rectifiers, plating for optical mirrors, excitant in phosphors for 
fluorescent lighting and luminous paints, and medicine. Its greatest 
anticipated use will be as a heat exchange medium in the atomic-energy 
powerplants. 1 

Mr. Hotperer. At present there is little use for the hundreds of tons 
that could be produced ? 

Mr. Kurne. That is right. Usage limits production. 


INDIUM 


Indium is also an attractive metal in the field of rare metals. 
Several hundred thousand ounces annually are produced. Produc- 
tion could be increased greatly from Butte and tristate zine refining 
dusts and residues now being wasted. Consumption is limited be- 
cause of the high cost of the metal and large amounts are available 
from the refining of zinc-lead ores in Peru and Canada. 

The chief use is in alloys in engine bearings. It gives extreme life 
to a bearing because it has a self-lubricating property. It is also used 
in the plating industry. It is a very beautiful, nontarnishing metal, 
which resembles silver to some extent. 

It alloys with tin to make glass-glass, or glass-metal seals. 

[t is used as an internal lubricant similar to graphite. It also shares 
with germanium a property which is necessary to produce transitors. 

Tin could be substituted for it in many alloy uses. 

In order to encourage industry toward further use of this metal, it 
is recommended that some conservation measure be taken with regard 
to the saving of indium-rich waste materials now being discarded, 
develop methods of upgrading indium residues so they can be stock- 
piled, and develop cheaper extraction methods. 


CESIUM AND RUBIDIUM 


Then we have cesium and rubidium which are very similar in nature. 
They are kod incipally produced from the complex lithia mica lepidolite 
and other amounts from pollucite, a hydrous silicate of alumium and 
silica. p roduction of these alkali metals is mostly from large reserve 
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; in the hands of producers. Most ores are supplied from South 
an mines where lepidolite and pollucite are produced cheaper 
they can be from United States sources. No attempts have been 

to develop cesium and rubidium ores in the United States, 
eh minor amounts have been produced as byproducts from the 
ng of pegmatites for beryl and mica in Maine, South Dakota, 

lorado. and other States. 
tual production and consumption of these two metals can be 
measured in hundreds of pounds. 

A most interesting use, of course, is in the manufacture of photo- 
electric cells and they were also used extensively in the war to make 

struments known as the sniperscope or snooperscope. I am not sure 
which is the accepted name. Anyway, it was a piece of equipment 
that was attached to a gun so that the ene my ¢ — be seen in the dark. 
I understand it was used quite extensive sly Asiatic warfare, espe- 
cially in the jungle country where at night vou could not detect the 
enemy by vision but you could by infra red light, and these snooper- 
scopes made it possible to detect the ene my. 

Of course, this is true of most of these rare metals that we have 

ntioned here, while they are not produced in great quantity, nor 
account for a great amount of the country ’s economy, they do have 
strategic purposes that are almost essential in time of war. 

We have no known substitutes. 

It is recommended that ore reserves be developed within the United 
States so that we may become self-sufficient. Research is recom- 
] ended for ore-dressing studies to separate the minerals and an at- 
tempt should be made to develop cheaper metallurgical methods for 
extracting these metals. 

Mr. Hoxtprerrer. There is room for further research on all of this? 

Mr. Kurne. That is correct. 

Mr. Houperer. Does that conclude your statement? 

Mr. Kiine. That concludes my statement. 

Senator Matonr. Thank you, Mr. Kline. The committee appre- 
lates the statement you have given us today. 

Mr. Kurwe. Thank you, Mr. Chairman. 

Senator Martone. I think we will recess until 9:30 in the morning. 
Tomorrow we will make an earnest effort to complete the testimony 
of the engineers of the Bureau of Mines. That will include Mr. 
Pehrson’s testimony. 

Did I understand that you cannot be here tomorrow, Mr. Pehrson? 

Mr. Penrson. I am sorry I cannot, sir. 

Senator Martone. If you will come forward, we will spend some 

» here with your testimony, and then perhaps at some later date 


a n the committee returns to Was shington, we can get a summation 
of it. 


STATEMENT OF ELMER W. PEHRSON, REGIONAL DIRECTOR, 
FOREIGN MINERALS REGION, BUREAU OF MINES 


Senator Martone. Mr. Pehrson, I have been familiar with your 
work for many years, and I think you are in one of the most impor- 
tant fields of work and in one of the most important organizations 
inthe Nation. I know you have person: al knowledge of the possibili- 
ties of production in the United States, the Western Hemisphere, 
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and in many nations of the world. I regret that our time will | 
limited, but if you could identify yourself for the purposes of th 

record and make any general statement you care to make, and if we 
do not complete your testimony at this time we will make a point to 
have another discussion with you around the middle of next month, 

Mr. Penrson. I am very sorry that I shall not be able to be here 
tomorrow. 

Senator Matonr. That is all right. 

Mr. Peurson. My name is Elmer W. Pehrson. I am a mining 
engineer by profession. After several years of experience in the 
mining industry of the West, I joined the Federal Government in 
1926; first as valuation engineer in the income-tax unit of the Bureay 
of Internal Revenue, and since 1928 with the Bureau of Mines jn 
various positions. At the present time I am regional director of the 
foreign-minerals region. 

In 1939 and 1940 I served as secretary of the Minerals Advisory 
Committee to the Army-Navy Munitions Board. That was a profes. 
sional group made up of men outside of Government. 

From 1940 to 1949 I represented the Secretary of the Interior on 
the Army-Navy Munitions Board Stockpiling Committee. 

As you know, Senator, I have been very much interested in the 
problems of United States mineral supply and particularly with the 
security angles. I had intended to state briefly what the present posi- 
tion of the Nation was as I saw it, why the situation is as it is, and 
what we should do about it. Then I had intended to discuss some 
of the availability problems that arise in connection with minerals 
indicated as potentially available on charts previously presented by the 
Bureau of Mines, particularly with respect to foreign sources. 

I am very anxious to get this general part of my statement into 
the record, and I shall, of course, be happy to appear at any other 
time that you state. 

Senator Matonr. You may proceed. 

Mr. Penrson. I shall preface my remarks by reading a very short 
introductory paragraph : 

The chaotic political and economic conditions existing in the world today, 
w ith their sinister implication of widespread warfare, present an effective setting 


for serious consideration of our strategic mineral problem. 


We of the mining 
industry 1 


1eed not be reminded that mineral raw materials are the foundation 
of industry and in consequence the very keystone of national defense. 

We are well aware also that the game of international politics usually is 
played with deposits of coal, iron, and petroleum as the ultimate prize and that 
the offensive tactics of certain belligerent nations are motivated in no small 
degree by their desire to possess more of the earth’s mineral wealth. 

Unfortunately, however, the importance of minerals in our modern industrial 
civilization is not fully apprec iated by the American public, and for this reason 
and the fact that we are essentially a peace-loving people we now find ourselves 
facing an uncertain future with much of our strategic mineral problem still 
unsolved, despite the bitter experiences of two decades. 


That statement, Mr. Chairman, was not prepared recently for this 
meeting. It is the introductory paragraph to a speech by John 
Wellington Finch, Director of the Bureau of Mines, which was de- 
livered to the Americ an Zine Institute in April 1938. It seems to me 


that it still is a good description of the situation we find ourselves in 
in this country. 
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[ hope to analyze the reasons why we are still in that situation, but 
before doing so T would like to read an additional excerpt from Dr. 
Finch’s paper which is as follows: 


In the foregoing remarks I have endeavored to outline a sound method of 
attacking our deficiency mineral problem. The method involves two steps: 
One, the immediate purchase of adequate stockpiles of strategic minerals of 
standard quality as the most effective means of meeting the pressing problems 

f national defense; and, two, the annual appropriation by the Government of 
$500,000 to be used by the Bureau of Mines and the Geological Survey for the 
purpose of a comprehensive study of ways and means of adapting our domestic 
reserves of strategie minerals to a permanent solution of our deficiency mineral 
problem. 

[hat two-point proposal, Mr. Chairman, is the identical program 
that was enacted into the first stockpiling act, Public Law 117, 1939; 
and I call attention to it at this time because I want the record to show 
that the Bureau of Mines is not a Johnny-come-lately in its concern 
over the Nation’s mineral position. 

Incidentally—and I think I may say this in good grace where the 
Director of the Bureau of Mines might not feel that he could—we 
proceed w ith the hope that at such time as the Malone mineral policy 
for the United States, which will be formulated by this subcommittee 
is enacted into legislation the Congress will see fit to place the re- 
sponsibility for carrying out that policy in the Department of the 
Interior, where the program will have the sympathetic support of the 
Bureau of Mines and Geological Survey, two agencies that command 
the respect of industry and which have the good sense to work with 
industry. I think the testimony of our commodity people has shown 
that we have an understanding of the mineral problems and ideas on 
how to solve them. 

So if I may be pardoned for putting in that little plug 
proceed with the meat of the discussion. 

Senator Martone. I will say at this point that in hearing the testi- 
mony of you men who have long been connected with the Bureau— 
one of the soundest bureaus ever established in the Federal Govern 
ment, in my opinion, when you were allowed to exercise your judg- 
ment—we not only want your testimony as to the facts, but your 
ideas. I am sure they will be helpful to this committee because the 
besetting sin of the Government is the general acceptance of ideas from 
someone who does not have background experience in the subject 
which they are trying to discuss. 

I have been extremely interested in the testimony of the three wit- 
nesses we have heard to date from the Bureau. As far as I know, 
this is their first committee appearance. Someone is generally talk- 
ing for them. ‘They have brains and experience, or they would not 
be in their positions. 

So I believe that the Senate of the United States should utilize the 
background, experience, and training that the personnel of your Bu- 
reau have. I intend as chairman to see that the information reaches 
the committee. 

Mr. Penrson. Thank you. I am sure you will find us all more than 
willing to cooperate. 


ey 
we will 


= 
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Now let us examine this situation that we find ourselves in. We ap 
trying to find out the fundamental reasons why the problems are stil} 
unsolved. 

One of the reasons we are in the position we are in is because we haye 
not succeeded in selling to the Congress, to top Government officials, 
and the public the fundamental importance of the mineral industries, 

Dr. Finch, I thought, expressed it very well in the statement that 
I quoted earlier. It seems to me if we could get over this idea that we 
ire dealing here not with just an ordinary commodity but with the 
very fundamentals on which our national well-being and our security 
rest, we could get a better audience, a better hearing, and have a more 
effective mineral policy. 

If we could broadcast and get thoroughly understood by the public 
at large and by our Government officials that the reason our cde 
which represents only 6 percent of the world’s population, can come 
up with 50 percent of the world’s industrial output is largely because 
we have these outstanding mineral resources and have done something 
with them, then I think we could get more attention paid to the prob. 
lems of the mineral industries and the problems of mineral supply 

Your hearings are certainly developing a fund of information which 
should go a long ways in achieving this objective, and I hope you are 
successful in broadcasting the data to all corners of the land. I hope 
you can get your committee and other committees of the Senate to read 
the summaries that will come out of this hearing. 

Other reasons why we still find ourselves in a position of lacking 
minerals, and I think we would be less than candid if we did not recog 
nize them, are depletion and the lack of resources of some commodities 
Opinions differ, of course, on the extent to which depletion has pro- 
gressed in some of the industries, but the record shows clearly that we 
ire having difficulty in expanding production of some commodities to 
keep up with expanding needs, and that we are unable to produce 
significant quantities of others. 

Another reason for our lack of a sound national mineral policy is 
because the mineral industry as a whole is not organized to lobby for 
the best interests of the Nation and the mineral industries of this coun- 
try. I use the term “lobby” in its constructive sense, Mr. Chairman. 

(nother reason why mineral production does not meet national re- 
quirements is the fact that the mineral industry must operate under a 
wage pattern that is not determined by the economics of the mineral 
industry. It is determined by the economics of the manufacturing 
industry, and the manufacturing industry is able to pass on the added 
costs of higher wages to the public. 

The miner finds himself in competition with foreign producers and 
not in a position always to pass on the added costs, and therefore he 
has to operate under a wage pattern that bears little relation to his 
basic economic problem. 

There is another reason why we are lacking a sound national mineral 
policy. We do not have a focal point of responsibility for the mineral 
economy of this Nation in the executive branch of the Government 
The net effect of that is that we have too many cooks stirring the broth. 
Mr. Williston has given a classic example of the confusion that exists 
in Washington when you are trying to do something in the mineral 


field. 
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[he State Department is virtually supreme in dealing with the inter- 
tional aspects of our mineral problem. The Treasury Department 
supreme in matters relating to mineral taxation. The Military 
lishment is supreme—until recently at least—in handling matters 
urity, and that includes the establishment of the broad principles 
erning the Government’s stockpiling program. 
nally, we have the Interior Department which conducts geological 
rk, research, and fact finding, but has virtually no authority in the 
cy field and frequently is ignored when policy is formed in other 
gencies. If its advice is sought, it is frequently not followed. 
So it seems to me that there is an opportunity for your committee to 
an exceedingly constructive suggestion to the Congress, that we 
need to bring these responsibilities together and get them under a head 

) knows something about the subject. When that is done, give him 

eh authority to act without the benefit of restraint by starry-eyed 
nomists. 

Now let us get down to some of the general aspects of our mineral 

blems. What can we do about them? The first thing we have to 

s to pinpoint our objectives. To me that means that we have got 
to make up our mind whether we are living in a world of peace or 
whether we are living in a world at war. Do we have a struggle be- 
tween communism and the free world? If so, it seems to me that we 
ire in a world at war and our policy should be guided accordingly. 

[ am one who believes that our mineral program should assume that 
global war is a possibility at any time and that we should not coast 
ilong in the belief that a benign atmosphere of brotherly love exists or 

t peace is going to rule the worl l. 

[f we start out with that assumption, it is easy to pass to the next 
conclusion which is that we must have our raw materials’ supplies in 
such shape that we can guarantee, without question, that the arsenal of 
democracy will function when war comes; and the industrial strength 
of this country is the arsenal of democracy. Unless we have the min- 
erals here to use, it will not function. 

We need to consider some of the broad policy changes that are needed 
in order to accomplish a sound mineral program. For one thing, our 
stockpiling program is pitifully inadequate. The principal reason 
for that is that the program to date has followed the narrow military 
concept of security rather than the broader overall security concept. 

rhe other day I listened to Congressman Martin, who expressed con- 
siderable disappointment in the shortcomings of our stockpiling pro- 
gram and seemed to take the military to task for these shortcomings. 

Senator Matonre. By the way, you might say whether or not you 
in general agree with Congressman Martin’s position. 

Mr. Peurson. On the stockpiling aspect ? 

Senator Martone. Yes. 

Mr. Penrson. As far as his feeling of disappointment that we are 
not further ahead in the program, I do agree with him; but the 
difficulty is that when you narrow your stockpiling program to strictly 
military concepts, you raise immediately the problem of total security 
versus calculated risk. 

The military man looks at the job of fighting a war from the view- 
point of a balanced program, and he sees no need for having a 100- 
percent assurance in raw materials if he has only 80-percent assurance 
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inmunitions. Conseqently, the stockpiling program is tailored mo, 

or less to coincide with the overall status of our military preparedness 

Also, the military have, right from the start, taken the point of 
view that stoc kpiling for a national security objective in the military 
sense should be just that and should have no elements whatever of 
subsidy to domestic industry in it. Consequently, they have bee 
very reluctant to get involved in any of the broader aspects of stock. 
piling, which many of us think could serve a most useful purpose 
stimulating domestic industry. 

Senator Matonr. From your statement, I judge that you think 
a going concern mining industry would be one of the greatest safe 
guards to national security. 

Mr. Penrson. Under my concept of not settling for anything less 
than 100-percent security in the mineral field, we should settle for 
nothing short of domestic production plus physical stockpiles withi 
the border of the United States equal to any possible emergency ne: 

Senator Martone. A going concern mining industry. 

Mr. Penrson. Exactly. I think that stockpiling could be well 
integrated into any program of expanding mineral production or to 
offering incentives to new industries. It seems to me the evidence 
that has been presented here indicates that there are opportunities for 
substantial improvement in some of these unusual strategic minerals 
if we only provide enough incentive to carry them through the organ- 
ization stage. 

Senator Martone. Then, as I understand your testimony, you would 
oppose any manipulation of the stockpile accumulated for national 
security which would affect the market in this country. 

Mr. Penrson. I think the existing law safeguards that quite ade 
quately, Senator. 

Senator Matonr. Perhaps if it were carried out as Congress in- 
tended, but the testimony here shows that by assuming the existence 
of an emergency the Executive could always remove materials from 
the stockpile and put them on the market. Testimony was presented 
here that it had been done several times, and the Government even paid 
the tariff when they transferred it to private industry at one time: 
simply because the Government pays no tariff on materials for its 
stockpile, but it should have been paid when the materials were trans- 
ferred to private industry. 

Nevertheless, they did transfer it without that payment. Further- 
more, emergency has been interpreted to include political emer- 
gencies in order to release material from the stockpile, according to 
Congressman Martin’s testimony. 

So again I would ask the question of you; and you apparently he- 
lieve that it is properly safeguarded, and it probably i is if you or the 
chairman of this committee or Congressman Martin were administer- 
ing the law. But the law has been abused in its administration; that 
is, provided the law intended that the stockpile would not be depleted 
for the purpose of manipulating the market here. 

Then I would ask you if you do believe, as I take it you do, from 
your testimony, that the law should be tightened so that such manipu- 
lation would be impossible. 

Mr. Penrson. If the law isn’t tight enough now, I certainly think 
it should be made perfectly tight. On the other hand, we must realize 
that if war comes to us in the near future e, it is going to be fast and 
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furious. I think the Executive should be given sufficient latitude so 
that he can act promptly. 

Senator Matonge. War would be a real emergency. We are stock- 

« for a purpose, and that purpose should be the emergency. 
. Penrson. That I certainly subscribe to, and I can assure you 
e: of the negotiations that went on in the executive branch of 
Government in advance of the passage of the second stockpiling 
1at that was certainly contemplated. 

Senator Matone. That was the intention of Congress ? 

Mr. Peurson. That was the intention of Congress, and it was the 

ention of the executive agencies that the stockpile, once acquired, 

d be sacrosanct. There were several reasons for that. For one 
g, it was a military security measure, and you want to be sure 
ave the materials when the shooting starts. 

The second reason was that industry does not want the accumulated 

kpile overhanging the market all the time, constituting a threat. 

Senator MAtone, In other words, it was testified to here—and doc- 

ments were submitted which support this statement—that Govern- 

ient money through ECA and Mutual Security had been given in 
ge qué intities to a certain nation to purchase thre spec ific metals : 
pper, zine, and lead; and the stockpiles so accumulated in this par- 
ticular country were used to break the lead and zine market in this 
uuntry. You do not subscribe to any action like that? 

Mr. Penrson. If that was the purpose, I do not. Iam not familiar 
with the details of stockpile activity since 1949. 

Senator MAtone. That was the testimony, and it seemed to be very 

and well documented. 

Mr. Penrson. I noted Congressman Martin’s disappointment in the 
way the military had handled the stockpile. I think it would be just 

well for the record to show that the stockpiling legislation sub- 

tted to the Congress by the executive branch of the Government 

rovided for civilian control of the stockpiling authority. The Con- 
cress itself wrote the military authority into it. 

We recognized at that time—that 1s, the civilian agencies in the 
executive branch—when postwar stockpiling legislation was under 
consideration, that there were broader objectives that could be accom- 

shed under a stockpiling program; but once the thing got in the 
inds of the military, we were limited in the actions that could be 
taken for other than strictly military objectives. 

Another aspect of the stockpiling program that has presented 
difficulty because of its strictly military nature is the ground rules on 
which stockpiling objectives are calculated. 

Some of us felt, and I think all of the mineral men who were asso- 

ated with the Munitions Board Committee felt, that we should plan 
our stockpile so that we would not have to depend at all on hazardous 
—_ es of supply in an emergency. But that proposal was overruled. 

s late as 1949 the Director of the Bureau of Mines proposed to the 


Strateale Materials Committee of the Munitions Board that stockpile 
objectives be computed on the basis that we would count on imports 
only from contiguous land territory. That amounts to Mexico and 
Canada. There wasn’t even a second for the motion in the committee. 
[ don’t know what the present ground rules are. They are highly 
restricted, of course. However, I believe that the present stockpile ob- 
39888—53—pt. 116 
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jectives assume that we are going to be able to get materials frop 
distant sources in an emergency. I am not sure that they have eye 
yete liminated all the Eastern Hemis] yhere sources. 

In the light of exper lence and in the light of the testimony alre ady 
given to this committee, any large dependence on seaborne str: itegi: 
materials during war must be regarded as exceedingly hazardous, 
There is no necessity, if we have enough time, for running that risk 
All we need is to have the good sense to spend a little money now and 
make sure that we have the materials within the confines of our ow; 
country. 

Senator Martone. What you believe, then, is that we should ber 
every effort toward increasing our domestic production to the point 
where we will have a going concern domestic mining industry ; a pro- 
gram by which the availability of the strategic and critical materi 
and fuels from the Western Hemisphere is assured; and to sup ple 
ment the production from the Western Hemisphere with stockpiles 
so that when a real emergency comes we will have the necessary = n- 
erals, materials, and fuels without having to import these materials 
across an ocean, 

Mr. Penrson. Yes. I assume, Senator, when you state that we 
should ap pene domestic production, that you have in mind that 
the rule of reason will prevail and that we would not go to exorbi- 
tant high saat operations. 

Senator Matonr. You have heard the testimony here about a going 
concern mining industry, and I believe most of the witnesses have 
agreed, like Dr. Coulter this afternoon, that you must make up the 
difference in the cost of domestic and foreign production. The dif 
ference between the wage standard of living here and abroad may be 
the principal factor but it is not the only factor. When a domestic 
producer can compete and survive in competition with other United 
States producers, then he must not be run out of business by lower 
cost production from some foreign country. 

Mr. Penrson. In principle, I think that is a desirable type of 
policy. However, I want to call attention to the classic examp le of 
possible abuses under a protective system, and that is the growing of 
bananas in Maine. As long as we are not thinking in terms of that—— 

Senator Maronr. We have gone into bananas and all that sort of 
thing, and as far as I oe there never has been an attempt to do 
enyvthing of the kind. I debated that matter with Senator Douglas 
on television and he has been trying to get out of that debate ever since. 

Sixty percent of our imports are not subject to any tariff. Nobody 
has ever proposed a tariff on anything like that, except as Dr. Coulter 
so ably explained this afternoon, to encourage laboratory experiments 
and research in order to establish a necessary industry. 

You heard his testimony. I absolutely agree with it; do you? 

Mr. Penrson. I think his point was well stated, and as long as we 
recognize that when we have a low-grade resource such as we do in 
the case of manganese and it faces exceedingly formidable competition 
in the high-grade resources which exist in other parts of the world, 
we want to give every encouragement to research to try to narrow the 

economic gap between production from that kind of resource and 
importation. 

Senator Matone. I think you are absolutely right. Every agree- 
ment to purchase we make should be made on the basis of our own costs 
The consumer in this country gets no advantage. 
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For 2 days we heard testimony from the men who are in charge of 
hases for the stockpile. We heard men who are recomme nding 
it least who have something to do with purchases through ECA 
Mutual Security. I believe you were here. 
\t any time did you hear of any contract where the consumer in the 
te ed States got the advantage of the low-cost labor? 
Penrson. That, of course, is something that is very difficult 
ie to accept. I never could see why we should give a more favor- 
je contract toa foreign producer than we would to our own domestic 
miucer. 

Senator Martone. To me it is silly, and I am glad to hear you say 

silly and dangerous. 

Mr. Peurson. If we enlarged this stockpiling program and gave 

. direction of it to experts in the mineral field, it would seem to me 

it that would be an excellent opportunity to offer to venturesome 

roducers in this country a long-term contract at a fair price and give 
hem at least that much incentive to go ahead with production. 
I understand that possibly something of that kind might be done 
th the Maine manganese resources at the present time. 

Senator Matonr. I was very much interested in Mr. Kline’s testi- 
mony when he got into the field where we have no production of the 
raw materials but where we know, or have reason to believe, we have 
hem. Under spec ial contracts we furnish protection to the men who 

: willing to go out and do this job and thereby we get into production, 

‘I was both surprised and gratified at Mr. Kline’s testimony that we 

ild do this job right here in the United States of America in several 
fields where for 21 years we have been told that we had no material at 
all and had to depend on foreign sources. 

Testimony has shown here that we can arrive at the condition they 
are predicting as the policies they install finally bring about the very 
thing they say they fear. 

Mr. Penrson. Under the heading of incentives for domestic produe- 
tion and exploration, I might say that I have been a little disappointed 
so far that there hasn’t been any particular emphasis on the need for 

onsiderable stimulation of exploration in this country. Such stimu- 
lation should be a part of our national mineral policy. 

I am a great believer that Government should subsidize submarginal 
fundamental research. Most of these wonderful accomplishments 
that the Bureau has been able to make in electrolytic manganese, 
titanium, zirconium, and in the exploration and discovery of monazite, 
started many years ago as ideas in some fellow’s head. To bring those 
deas to fruition takes a long time. 

We have to do a lot more fundamental research, and I have no doubt 
that the commodity people of the Bureau have many ideas along this 
line. Some of them have already suggested research that is just 
ery ing to be done. 

In the field of taxation, to give you an illustration how the present 
lack of a focal point of responsibility in the executive branch of the 
Cedaewaltes hinders progress, in 1948 the Director of the Bureau of 
Mines got the idea that domestic mining needed some incentive and 
that relief in the tax field would be a very effective means of achieving 
that incentive. 

So the Bureau hired one of the outstanding mineral economists of 
the country to make a study of taxation. The powers that be decided 
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that before we should go further, the project should be cleared with 

the Treasury. When we got over to the Treasury we were ae 
with the stonewall that they would not consider any program that 
would reduce the total tax take from the mining industries. 

They stated—and we can well appreciate their problem—that they 
were so hard-put to balance the budget that they simply could not 
consider anything which was going to reduce tax income. They did 
say that if we hi: ad any ideas of shifting the tax burden within the 
industries without reducing the total take, they would be glad to 
consider them. 

Senator Martone. Along that line maybe your organization and 
certainly the producers could give them some valuable information 
to the effect that, no matter how high the tax rate or no matter how 
many taxes are being secured, if the industry goes out of business it is 
not going to increase the revenue very much. 

Mr. Prnrson. The point is we need somebody in the executive 
branch of the Government who has the knowledge and the authority 
to drive through, insofar as the executive branch is concerned, these 
points of policy that are so important to the welfare of our mineral 
ec onomy. 

The question of tariffs and subsidies has already been explored in 
considerable detail. I think the treatment that has been accorded 
the mineral industry under the Reciprocal Trade Agreements Act is 
against the best interests of the country, and it illustrates again the 
lack of understanding of the basic importance of minerals. Under 
that policy and under almost any broad program or policy of the 
National Government, minerals are accorded the same treatment 
as shoelaces, collar buttons, bicycles, and razor blades when we should 
realize that we are dealing with commodities that are just as impor- 
tant as tanks, guns, and ammunition. I think if we could get that 
idea across we would find the mineral industry getting more favor- 
able consideration in matters of fundamental policy. 

We also need greater recognition of the fundamental importance 
of minerals in foreign policy, not only with respect to our own do- 
mestic mineral economy, but also with respect to other factors, 

As an illustration of our naivete in international affairs, I would 
like to call attention to the fact that we let China slip under Russian 
control, and by so doing the free world lost access to the world’s 
greatest resources of antimony and tungsten, and Russia gained _ac- 
cess to those resources as well as to substantial resources of tin, molyb- 
denum, and mercury—all commodities that she was short of before 
the conquest of China. 

Senator Matone. Many people of my acquaintance would think 
you are very charitable in your statement when you say we simply 
Jost control of China. Some think that she had a little help in shift- 
ing her allegiance even from within our own country. 

Mr. Prenrson. We also had our army of occupation in South Korea 
for several years. The largest tungsten mine in the world was pro- 
ducing there. It has been only in the last few years that we have had 
the good sense to make a deal with the Koreans for the tungsten. 

The »y also have profited by it. They get our dollars. We get their 
tungsten. We need tungsten. It has been testified before this com- 


mittee that our tungsten stockpile is probably considerably behind 
schedule. 
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So I say we need a little mineral sophistication in the implementa- 
. of foreign policy. I also think that we need some basic changes 
our concepts of foreign policy. 

in a book written shortly before the war Walter Lippmann called 

ntion to the fact that our foreign policy in years past had been 
something less than successful and adequate, and he thought the 
reason was that we were too idealistic and were lacking in self-interest. 

Senator Lodge expressed the same opinion in a speech before the 
Senate in June 1943, at which time he also called attention to problems 
of mineral deficiency in the United States. 

| think there is ample justification for making the suggestion that 
we ought to get a little quid pro quo into our foreign policy. That 
to me means that as a nation we should, after careful study, determine 

vhat our objectives in the international field should be. Diplomacy 
then should be a means of achieving those objectives instead of having 
the mineral industry used as a pawn in international negotiations, as 
has been the case some times in the past. 

In the implementation of our foreign policy we need a rededication 
to the principles of private enterprise. We parade ourselves before 
the world as a shining example of progress under a free enterprise 
system, and yet we permit ourselves to become involved in all kinds 
of socialistic agencies conjured up in cooperation with socialistic gov- 
ernments, chiefly in Europe; and I cite as a classic example of that 
the Habana Charter for the International Trade Organization. If we 
really believe that free enterprise is the secret of our success, we ought 
to show it in our dealings with other nations. Incidentally we could 

se this suggestion to good advantage at home. In recent years many 
ill-advised Government actions have been based on the concept that 
profit was sinful. Too often in the past the fact that profit is the 
heart of a private enterprise system has been ignored by left-wing 

idealists in Government who were in a position to veto programs 
devised by experienced Government and industry experts. 

Senator Martone. Do you believe that the actions taken at Geneva 
based on the 1934 Trade Agreements Act, and the proposal for an 
International Trade Organization and more recently the Interna- 
tional Materials Conference in any way promote the situation you 
describe ? 

Mr. Penrson. I take consolation in the fact that the Congress has 
never dignified the Habana Charter with its approval. I believe I am 
correct in that statement. 

Senator Martone. You are so far correct, and I hope that we can 
maintain our position. 

Mr. Penurson. As far as the international allocation of raw mate- 
rials is concerned, I think we have to recognize that when we are on 
the brink of war we certainly have to have some kind of cooperation 
in the distribution of scarce materials in order to avoid complete chaos. 

I am not sufficiently familiar—I was not involved in it at anytime— 
with recent activities to have any worthwhile opinion on that particu- 
lar experience. 

When considering these matters of broad principles in our national 
policy and their impact on the mineral industries, we must not lose 
sight of the fact that the water is almost over the dam. 

The Paley report has been commented on adversely by many of 
the witnesses before this committee. I believe that there is much 
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good in the Paley report. The fundamental data brought together jy 
the report are extremely useful. However, 


the forecasts of require- 
ments 


involve such a degree of risk and uncertainty that they 
not be used as the basis 


other object ions. 


The recommendation of the Paley report which I object to most 
strenuously is the one regarding self-sufficiency. In effect it states 
that asa nation we should give up the idea that self-sufficiency is good 
and seek our raw materials from the cheapest sources. 

If we were living in a benign world of brotherly love that type of 
policy might have some validity, but I think we are right down to the 
brass knuckles proposition of war in the not too dist ant future, and 
I certainly don’t feel that at a time like this costs are the controlling 
consideration. 


should 
for formulating national policy and I hay 


Security is the controlling factor in the present situation. 
Senator Martone. I might ask you at this point if you agree with 
many critics of the present alee v when they state that if each nation 
should be allowed to produce that which it can produce cheaper, it 
means we will ote the products of sweatshop « or low-cost labor 
principally, and when they talk about expensive products they are 
neglecting to state that what they are really objecting to 1 
American wages. 

Mr. Penrson. Undoubtedly the disparity in wages here and abroad 
is an important factor, but in the mineral tield I don’t think it is the 
only factor. 

Senator Martone. It is not the only one, but wouldn’t you say it is 
one of the main ones after the machinery is purchased ¢ 

Mr. Person. Certainly it is one of the main ones, but in many 
areas of the world the low-cost labor is more than compensated by 
the high grade of raw materials. 

So I would mae this suggestion: That 
tariff program—and 


paving 


if we are moving into a 
[ personally favor a protective tariff for indus- 
tries tha can supply a substantial proportion of our needs of raw 
materials—if we are moving into tariff considerations, we have to 
compensate for more than wages. We have to compensate for differ- 

ences in grades of raw materials. I think that is a very 
point. 

Senator Matonr. Wouldn’t you say that if we were to allow the 
1934 Trade Agreements Act to expire in June 1954 and Congress 
instructed the Tariff Commission to arrange a flexible tariff or import 
fee or duty on the basis of fair and reasonable competition, it would 
cover considerable territory ? 

Mr. Penrson. I would wish to speak to that question only insofar 
as it applies to minerals. 

Senator Martone. I am talking about minerals. 

Would you agree that to do that job on the basis of fair trade and 
to fix the flexible import fee or duty or whatever it might be called 
on the basis of fair and reasonable competition, would be in general a 
fair principle? 

Mr. Peurson. That is essentially the basis on which tariffs were set 
under the old scheme. 

Senator Martone. That takes in all the factors. 

Mr. Penrson. The Tariff Commission would make studies of costs. 
and Congress would act accordingly. 


imports unt 
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Senator Matonge. Under the 1930 Trade Agreements Act it was not 
even necessary for Congress to approve the rate. Congress could dis- 
approve any rate it wanted to, but the Tariff Commission had a 
rather free hand in its recommendations. 

Mr. Penrson. In connection with the escape clause which the lead 
and zine industry has now been forced to seek relief under, I think 
we should not delude ourselves into thinking that if we reestablish 
the 1931 rates we are going to solve the problem of lead and zinc. 

Senator Martone. Not the rates, but the principle. 

Mr. Penrson. If we could establish the same percentage ad valorem 
as applied at the time the 1930 Tariff Act was passed, I think we might 
have a fair basis. 

Senator Martone. I would say to you that I would have no more 
idea, if I had the recommendation to make, to go back to the 1930 
or 1931 rates on zine than the 1930 or 1931 rates in the purchase of 
a suit of clothes. I think it would be impossible. 

But you can go back to the principle of fair and reasonable com- 
petition, and probably arrive at a new rate that would be entirely 
satisfactory on the basis of fair and reasonable competition. Wouldn't 
you think so? 

' Mr. Person. I would think that that would be a fair approach to 
the problem. 

Senator Matong. No one of my acquaintance—and for 21 long 
vears I have heard the complaints of the people who want free trade, 
either because they want to establish an industry behind a low- 
wage curtain and send the goods back into this country, or they are 
economic “One Worlders,” or the Atlantic Pact nations, or they have 
some do-good idea that all you have to do is divide your wealth with 
the nations of the world and you will have perpetual peace—regard- 
less, I have never heard any one of my acquaintances that understood 
the tariff structure say they want a high or a low tariff. They want 
a tariff based on fair and reasonable competition or fair trade. 

Mr. Penrson. I would like to point out in connection with the 
Paley report that, as I read the news and as I observe the actions of 
the various commissions that are investigating our foreign economic 
policy, the Paley Commission recommendations are already accepted 
as national policy or are presumed to represent national policy. 

Senator Martone. There is no question about its being national pol- 
icy up until 1953, and there is no question but that our President asked 
for a year’s extension of the policy in order that a commission could 
examine the policy and make recommendations. 

Mr. Peurson. I think it is exceedingly important that some articu- 
late group that can speak with authority get some different viewpoints 
into the record because, if not, I am afraid the concepts of a sound 
mineral policy that many people believe in are going to be lost by de- 
fault. So my admonition here is one of speed. 

That is about all I have to say on the general subject of policy and 
our mineral position. 

We could spend considerable time reviewing the self-sufficiency 
chart presented by Bureau representatives earlier in the hearing. It 
may be just as well to postpone that until some future time. 

Senator Matonr. I was going to ask if you agree with the implica- 
tions of the October 15, 1953, chart submitted and prepared by the 
Bureau of Mines? 
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Mr. Penrson. I certainly could not challenge the validity of th 
facts and judgment shown here, particularly since they have been pre. 

pared by such a distinguished group of experts. However, peony 

none of them would go on record as saying that these are easily att: i 
able potentials, and therein lies an area of caution that I would | 

to inject into this discussion, Senator. 

There is a danger that we might have a repetition of what happene 

after World War I. On the basis of the hopes and aspirations 0 
mineral producers the Congress dismissed our deficient mineral prob. 
lem with the imposition of a few tariffs, virtually all of which proved 
to be ineffective in the ensuing 15 years. Asa result we came up to the 
second World War totally unprepared for the conflict. 

The tariff has a lot to contribute to our present mineral position, but 
I don’t by any means think that it is the only thing we should be doing 
at the present time. 

Before we can reach any conclusions as to what can be expected fron 
the development of these potential resources, particularly outside t) 
United States, we need a lot more information. 

On that point, I would like to say that one of my responsibilities in 
the Bureau of Mines is to try to gather factual data from all over the 
world on which to base judgments of this kind, and we are pitifully 
understaffed for that purpose. 

The Nation’s stake in the mineral resources of the world and the 
urgent need for accurate knowledge on what is going on in other parts 
of the world so as to help our own domestic industries are suflicient to 
justify a considerably larger effort in securing accurate and reliable 
information. 

Senator Martone. I want you to understand that one of the reasons 
before this committee men who are spending their lives in this field— 
one of the outstanding examples, I believe, is our witness on precious 
metals this afternoon—is that, in addition to their conclusion as to the 
possibilities of becoming self-sufficient in the United States or in the 
Western Hemisphere, I want to develop recommendations based upon 
their background of experience in the Bureau. 

Of course, they worked in cooperation with their associates in the 
Bureau to determine not only what goals we might reach or which 
should be set as an objective, but what should be done specifically to 
reach those goals. 

Sitting at this table in the last 7 years we have created pilot plants 
and set up laboratories and appropriated money for such specilig 
purposes. 

It is my belief that if this first-hand, down-to-earth, cold turkey in- 
formation can be received from your Bureau as to what is necessary 
to do in laboratory experiments, investigations and examinations 
over a period of from 1, 3, 4, or 5 years, to bring about the desired 
objective, and if we can document this evidence before the Interior 
and Insular Affairs Committee, I am convinced the committee will 
make the proper recommendations to the Senate. 

It isa very important thing that we not just listen to someone who 
has an objective entirely removed from self- sufficiency ; that is, making 
friends out of some nation and adopting a policy of not entering into 
competition with this nation in the production of some metal or 
material for fear they will become aggravated and join some other 
nation. I think that is all poppycock. 
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should be based right on the foundation of the national defense 
‘this Nation and secondarily, but almost as important, to maintain 
conan structure. We have to make up our minds that we want 
it on our present wage standard of living basis. If someone says 
akly to me that we are living on too high a standard and that we 

id lower it to conform to other nations, I would have no quarrel 
that gentleman. I merely disagree with his position; there 

d be no quarrel, because that is his idea. I only have a quarrel 

th people who say they want to maintain our wage standard of 
ng and have free competition with the sweatshop labor of the 


Mr. Penrson. I am quite sympathetic with the general notion that 
should stimulate the production of those minerals in the Western 
a re for which we are now dependent on the Eastern Hemis- 

. but I also realize there are many difficulties in obtaining that 
bjec tive insofar as stimulating production outside the United States 
is concerned. 

| would like to spend a few minutes discussing the various problems 

it we will be confronted with in that field. 

lhe first one is how much will it cost? We just simply haven’t got 
the data to answer this question. I think my colleagues in the Com- 
modity Division will agree with me that we could not estimate what 
t would cost us to get this potential self-sufficiency in the Western 
Hemisphere where we do not have self-sufficiency now. 

On the question of what it would cost, for example, to get the mica 
from Brazil we just do not have enough factual information to formu- 
latesound judgments. We need to send engineers abroad to study these 
problems, and we need to do some analyzing here in Washington. 
Ve shall have to face the question ultimately of how much it will 
cost to get Western Hemisphere mineral expansion going. 

One important factor in that cost is the inadequacy of transportation 
facilities almost every place outside of the United States. That is a 
very difficult problem, particularly when you get to dealing with the 
heavy tonnage minerals, such as manganese. 

Also, in the Latin-American segment of the Western Hemisphere 
there is a very great scarcity of qualified technicians to achieve any 
great increase in production. If we wanted to get Brazilian manga- 
nese production going at an even greater rate than is now planned, 
the problem of qualified technicians for the job would have to be met. 

Then there is the unfavorable climate for private capital. That 
opens up a Pandora’s box of questions that we could discuss at con- 
siderable length, but for which we won’t take time this afternoon. 
It will be sufficient to state for the record that generally speaking 
American capital is not interested in going into the Latin-American 
countries under present conditions. There are a few exceptions, but 
generally the climate for the kind of venture capital needed to ac- 
complish the objective does not exist. 

We have to consider also—and this again gets back to my funda- 
mental premise that from a security viewpoint no mineral supply is 
good enough unless it is right here within the United States in time of 
war—that even if we are successful in stimulating production abroad 
how are we going to get it in time of war? 
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That raises another serious question: political availability. Whi 
could we guarantee under present conditions would be forthcoming 
from British Guiana, Guatemala, Bolivia, and Argentina, all of whic) 
have exhibited in recent years considerable hostility toward the United 
States’ Even in the case of Canada there is a question of the possib| 
neutrality at some future date. I think we could well afford to tak 
advance measures so we would not have to be confronted with 
embarrassing situation with our good neighbor north of us. 

We oe nave the prob lem of sabotage. The discussion in the hear 
ng so far has dealt almost entirely with the hazards of the sealane 
but in addition to that there is the hazard of sabotage at producing 
centers, 

[f we can’t keep Communists out of the citadel of secrecy at Mon 
mouth, N. J., what chance have we got of preventing saboteurs from 
working in these isolated foreign producing centers, and it is not 
very difficult to knock out a vital part of a plant or an essential seg 
ment of transportation and hold up deliveries for a considerable period 
of time. 

Phere has been emphasis on the hazards involved in supplies cross 
ing the oceans, but let us not lose sight of the fact that 85 percent of 
the ships engaged in the bauxite trade with the northern coast of 
South America, right in our own front yard, were sunk before we got 
the submarine menace under control. 

Also, let us not forget that military judgments in the field of raw 
materials are not infallible. We entered World War I and the record 
seems to indicate that practically no consideration had been given 
in advance to the problem of mineral supply. You are familiar with 
the hectic experience we had then. We came out of that experience 
only after many narrow escapes, yet the military again failed to give 
the rugged leade ‘rship they should have to this matter of security on 
the mineral front. 

Again in World War II we were confronted with a submarine men- 
ace we had not anticipated, and it took us quite a little time to get 
it under control. 

The Lord knows what surprises the enemy may have for us in the 
next war, so I will close with the parting statement that if we can get 
= material we must have from foreign countries into our country 

advance of an emergency, then we have security. If we depend 
on outside sources of sup ply during war, we have little security be- 
cause there are so many difficulties that can interrupt the trade. 

In the long run we will save money if we buy these things and store 
them now, because after all, as you yourself have pointed out, Senator, 
the cost of convoying and protecting sealanes is terrific; the loss of 
life and ships is costly. As a long-range proposition the nonperish- 
able strategic minerals that we need in our stockpile are going to 
appreciate in value. The limited nature of resources worldwide is 
going to cause an increase in price over the long run, and the carrying 
charges on the investment in the stockpile might well be offset, at least 

to some extent, by enhanced value. 
Senator Martone. Does that complete your statement ? 
Mr. Peurson. Yes. 
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itor Matone. I think you have made a very fine statement and 

that can very well be heeded | ry indi viduals charged with the 

sibility of stockpiling this material and by Congress in dis- 
ving its amet 

a matter of fact, Congress has not discharged its responsh ibil ity, 

vy humble opinion, since 1934. I would like to ask you, if it doesn’t 

you any embarrassment to eXpress a personal opinion, whether 

nk that the C ongress of the United States should reassume its 

tutional responsibility of adjusting the duties and imports In 

er to carry out any policy that it might establish and in order to 
e forelon commerce ¢ 

Prnurson. As far as strategic minerals are concerned, we should 

iblish a policy of protection for domestic industry and I think 

ft 3 oT eatly to be preferred over any other method of s ubsidy. 

nator MALONE. That would mean, then, that the Congress of the 

ted States would discontinue this pe experiment of abrogat- 

g its constitutional responsibility to the President of the United 

fates, to the executive department, to be carried out by the State 


Department, and reassume its responsibility to establish such pro 


Mr. Peurson. As I said earlier, Senator, I don’t want to inject my 
viewpoints on the general subject of international trade because that 
sout of my field. But I will say that insofar as the mineral problem 
s concerned I think you are going in the right direction 

Senator Martone. We thank you very much. 

I would merely say to you that your department probably defined 
the terms strategie and critical materials. 

looked it up when | was special consultant to the Military Affairs 
nmittee in the Second World War. A critical material is some- 

ng that at the moment you are not producing enough of, and a 
strategic material is one emphasized, a little more at the time because 

sa little scarcer. 

Isn’t that about right ? 

Mr. Penrson. Those are the old definitions. I think in recent years 

ey have not retained that differentiation. The v do, however, recog- 

ze orde Ts of pr lority in the m: vtter of stoe kpili ng. Some minerals 
» designated as strategic and critical, but not for purchase purposes, 
merely for surplus transfers. 

(nother point that we want to remember is th: nen we were 

uting our stockpiling thinking in this country years ago we were 
oncerned chiefly with protecting ourselves from the geographic 
hazard of foreign mineral supply, and all of these collateral prob- 
enis of e xpan ding domestic production and things of that kind had 

it yet come into play. 

It is true that the Bureau of Mines has had a very vital part in 

e stockpiling program up until the Korean incident, but since that 
time the responsibilities, I believe, have shifted to other agencies. 

Senator MALONE. My second observation or question, then: If 
strategic and critical materials are classed together and are not de- 
fined as to degree, they are materials which we do not produce in 
sufficient amount to meet our needs. Isn’t that about it? 
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Mr. Penurson. That is correct. 

Senator Martone. Can’t you make a strategic or critical materia) 
out of just about anything if you go far enough i in encouraging Sweat. 
shop-labor competition from forei ign nations? Even a certain kind 
of a textile might become strategic. 

Mr. Penrson. As a matter of fact, we do have textiles on the 
strategic list right now; cotton and other fibers. 

Senator Matonr. Many more might very well be made strategic 
like the crockery business. We c ould ve ery well call crockery strategic 
if we needed it in wartime and did not produce it, could we not? 

Mr. Penrson. Yes. 

Senator Matone. That is a deliberate thing. 

In other words, if we follow the policy of every nation producing 
what they can produce the cheapest, and our going out. of that particu- 
lar business, established by the State Department after Cention 
transferred its authority to fix the duties and import fees, to the 
logical conclusion, could not the list of strategic and critical materials 
be greatly enlarged ¢ 

Mr. Prenrson. Not only that, but we would greatly enlarge the 
stockpile objective that we would have to accumulate. 

Senator Martone. Speaking as chairman of this committee, I appre- 
ciate very much your appearance here and your testimony. If you 
have any additional information you would like to furnish the com- 
mittee, you are very welcome to do just that, and it will be included 
in the record. . 

Mr. Penrson. Thank you. If there is anything else that my part 
of the Bureau can do to furnish additional information, we will be 


only too happy to do so. 

Senator Martone. Thank you very much. 

We will recess until 9:30 tomorrow morning. 

(Whereupon, at 6:20 p. m., October 23, 1953, the hearing was 
recessed to reconvene at 9:30 a. m., October 24, 1953.) 





SrOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
ORITICAL MATERIALS T0 THE UNITED STATES IN 
TIME OF WAR 


SATURDAY, OCTOBER 24, 1953 


Unirep Stares SENATE, 
SUBCOMMITTEE ON MINERALS, MATERIALS AND 
Fuii Economics, oF THE COMMITTEE ON 
INTERIOR AND InNsuLAR AFFAIRS, 
Washington, D.C. 

The subcommittee met, pursuant to recess, at 9:30 a. m., in the com- 
mittee room, 224 Senate Office Building, Washington, D. C., Senator 
George W. Malone, Nevada, chairman of the subcommittee, presiding. 

Present: Senator George W. Malone, Nevada (chairman of the 
subcommittee). 

Present also: Jerome S. Adlerman, counsel to the subcommittee; 
George B. Holderer, committee engineer. 

Senator Matonge. The committee will be in order. 

Mr. Irving, you know that the objectives of the committee are to 
determine the availability of the strategic and critical minerals and 
materials and fuels to the United States in wartime, and for our 
expanding economy and for our security. 


STATEMENT OF DONALD R. IRVING, CERAMIC AND FERTILIZER 
MATERIALS BRANCH, BUREAU OF MINES 


Mr. Irvine. Yes; I am familiar with that, Senator. 

Senator Maone. It is the opinion of the chairman, speaking as 
ne member of the subcommittee, that our laboratory work and experi- 
ments for our expanding economy is extremely important, and of 
ourse for our national defense it is vital. Many military strategists 
of my acquaintance are of the opinion that we will have a very difficult 
time keeping the sealanes open across either ocean in the next war. 
So we are extremely interested in the opinions of the men who have 
spent their lives in study and investigations of these particular min- 
erals and materials, and in their opinions as to what can be done to 
nerease the production of such materials, in the United States, and 
to become self-sufficient in such production in the Western Hemisphere. 

[ was intensely interested in the chart prepared by your Bureau 
which lists such minerals under the headings of the United States 
actual, impending, and potential self-sufficiency, and grading of the 
supply of these materials in the order of their availability. 

Then under United States, Canada, and Mexico, and the Western 
Hemisphere, actual, impending, and potential self-sufficiency, if these 
programs are carried out and technological changes permit use of 
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one in which we can be completely self-sufficient in this hemisphe 
whereas now diamonds are entirely imported. 

The testimony on these materials has been very encouraging, 

Mr. Irving, I note quartz crystal and mica, which are minerals of 
known searcity in the past, are listed, and I am very much interest: 
In your opinion as to the av: ailability of these m: aterials. I would als 
apprec late recely ing any gene al opinions or suggestions you Can maki 
to aid the committee in obtaining tts objective. 


submarginal sources, and finally arriving at industrial diamonds being 











CERAMICS AND FERTILIZERS 














Mr. Irvine. Yes. For the purpose of the record, my name is Do 

ld R. Irving. I am acting for W. F. Dietrich, Chief of the Ceram 
and Fertilizer Materials Branch, United States Bureau of Mines 
The commodities of the Ceramic and Fertilizer Materials Branch wit! 
which this hearing is concerned include potash, phosphate rock, nitr 
gen compounds, steatite tale for grinding, block steatite tale, 
bearings, kyanite, graphite, mica, and radio-grade quartz crystal. 

The United States has ample reserves of potash, phosphate rock, 
nitrogen compounds, and steatite tale for grinding to assure self 
sufficiency for a long time. 

Senator Maronr. That would be in your opinion the foreseeabk 
future ? 

Mr. Irvine. Yes. I will expand on that later. 

Dependence on high-gr: ae imported kyanite can be eliminated by 
substitution of synthetic mullite at no higher cost. Exe ept for mica, 
completion of programs now in progress should result in self-suffi 
ciency in the remaining commodities within 2 or 3 years, although 
in some instances at considerably higher cost. Dependence on sources 
of mica outside of the Western Hemisphere will be greatly reduced 

I am including some commodities that are not on the strategi 
and critical list, because they are included on the chart, and for the 
record I thought it would be well to have a short statement concerning 
them. 


Senator Maronr. I think it is very well to include them. 







je wel 























POTASH 











Mr. Irvine. Potash. With over 88 percent of the domestic pro 
duction of potash coming from the Carlsbad, N. Mex., area, the United 
States has in the last 25 years grown from being dependent on for 
eign producers to the second largest producer in the world. West 
Germany is the largest producer. The United States now exports 
sizable quantities of potash. Domestic deposits assure the United 
States of ample supplies of potash for more than 200 years and the 
newly discovered Canadian deposits, together with the domestic de 


posits, could make the whole Western Hemisphere self-sufficient fo 
more than 300 years. 










Senator Martone. These are known deposits. 

Mr. Irvina. Yes. 

Senator Martone. Not just proved reserves of 2 
are normally kept in good mining practice. 





or 4 years that 
These reserves are known 
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\r. Irvine. They probably include inferred reserves based on 

logic evidence. 

Senator Martone. Estimated reserves. 

Mr. Irvine. Yes. But in this particular type of deposit, it is much 
r to estimate reserves than it is for some of the other commodities 

Better conservation through more efficient mining and processing 
ld extend still further the life of the potash deposits in the United 

ites and elsewhere in the Western Hemisphere. 


PHOSPHATE ROCK 


I will now take up phosphate rock. The United States is assured of 
plete self-sufficiency for several hundred years with no technologie 
inces, and for at least 1.000 years with the development of new 
no and beneficiation tec hniques to permit utilization of the large 
el grade Pp hhosphatic s shale deposits in the Western States. 

With about 60 percent of the domestic reserves of p hosphi ite 2 200m in 

e Western States (Idaho, Montana, Utah, and Wyoming) this area is 

ng ) become increasingly important in future expaneien of the 

osphate industry. New mining and beneficiation techniques are 
eeded to conserve and more efficiently utilize the resources of this 
rhly valuable mineral. 


NITROGEN COMPOUNDS 


Nitrogen compounds. The reserves of nitrogen in the atmosp! ‘re 
»the U nited States and all countries of « ndless supp yhes of nitro 


ith only the processing capacity likely to limit supply. Addi 
1? 


al supp lies of nitrogen compoun ds are obtained from cokit g¢ plants 
| the natural nitrate deposits of Chile. 

Lhe Pp rob lem of 1 nitroge n compound supp rly s. therefore, not one of 
iw materials but of producti on facilities, which in war or mobilization 
el a nay be inac lequi ate to meet all requirements. 

Senator Matone. Let me ask you at this point, Mr. Irving, is not this 

‘ry good example of the results of laboratory work and experiments 

| inventions in substitution for the natural nitrogen compounds, 

imight say the natural nitrogen deposits ? 

Mr. Irvine. Yes; it shows what necessity can force you to do. 

Senator MaLtonr. We were at one time almost entirely dependent on 
e natural nitrogen deposits of Chile. 

Mr. Irving. That is right. 

Senator Martone. They had built their economy pretty much around 
ese deposits. 

Mr. Irvine. Yes. 

Senator MALONE. Go ahead. 

Mr. Irvine. I think there will 


hat will give you a similar picture. 
STEATITE TAL 


Steatite tale for grinding. Reserves of steatite tale 
States have been increased through recent cise very 
! 


» the point of self-sufficiency is now assured. 
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The shortage in steatite grade tale which occurred at the beginning 
of World War II when only one mine in California supplied ground 
steatite tale for the manufacture of steatite ceramic insulators and tube 
spacers resulted in intensive exploration for new deposits and inves. 
tigation by the Bureau of Mines of the properties of tale produced from 
numerous localities in the United States. The work disclosed that 
tale from a number of sources was satisfactory used alone or by blend. 
ing, and that beneficiation of still other ores would produce concen- 
trates that were acceptable. The information was published in Re. 
port of Investigation 3804 entitled “Survey of the Suitability of 
Domestic Tales for High Frequency Insulators,” April 1945. Recent 
development work on exceptionally large deposits of uniformly high- 
grade tale in Montana have further extended the reserves of steatite 
tale for grinding and assure the United States of self-sufficiency in this 
commodity. 

[ think this is one instance that proves the value of cataloging 
resources, a job which the Bureau of Mines is well able to do. 

Another point which is brought out in the case of steatite tale for 
grinding is the fact that one of the largest of these deposits was dis 
covered in 1951, showing that we have not yet found all of our 
resources, 

Senator Matonr. Mr. Irving, is not that the history of all minerals, 
that when it becomes profitable to produce, discovery of the de- 
posits just generally occurs. You certainly have a better chance of 
discovering them with men out looking for them. 

When there is no profit in such discovery, there is just a drought of 
people looking for them, and as a result if a discovery is made it is just 
mostly through accident. 

Mr. Irvine. Yes, that is right. 

Block steatite tale. The material suitable for block steatite tale is 
a special type that can be machined, and which has certain other prop 
erties. The Western Hemisphere is completely lacking in reserves of 
block steatite tale. India and Italy are the sources of the mineral 
purchased for the national stockpile. Requirements during peace- 
time are small, but increase during war mobilization, especially for 
new designs of insulators and tube spacers for vacuum tubes. 

Chemically bonded tale and synthetic mica products developed 
through research by the Bureau of Mines and industry will eliminate 
United States dependency on natural block steatite tale at a com- 
parable cost, if service tests on their behavior under operating con- 
ditions prove satisfactory. 

It is estimated that these tests will require 2 years for completion. 

Senator Matonr. What is the outlook in your judgment ? 

Mr. Irvine. In my judgment, the tests will be successful. At least 
1 of the 4 materials that we have available will be able to take care 
of the needs. Perhaps one of them will be good for some purposes and 
another one for other purposes. 

Senator Matonr. Then we would be entirely independent in case 
of war and the normal channels of trade could proceed in peacetime. 

Mr. Irvine. Yes. We have one difficulty in that we have carried 
our research to the end and have perfected these materials, but so far 
we have been unsuccessful in getting them evaluated. 
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e Signal Corps, whose main concern it is, has not been able so 
do very much in the way of evaluation. They are working at 
m the angle of industry evaluation. 
nator Matong. You mean the Signal Corps is not cooperating too 
| with you? 
r. Irvine. No, they are cooperating, but they have a lot of places 
their money, and they have a lot of other projects that have 
priority. It is something that I feel should be settled, because 
vital point in the secur ity of the United States. 
itor Matong. In other words, you feel that the funds should 
vided so that the Signal Corps ¢ an satisfy itself as to the efficienc y 
e products, that they are satisfactory substitutes. 
[x ving. That is right. There is considerable controversy in 
lustrv and in Governme: nt agencies as to whether block tale is nec- 
sary or not. The fact remains that industr y is ordering insulators 
ufactured from block talc and one company in the New York area 
is the larger proportion of its business in these machined block tale 
sulators. 
We also know that when war comes there is a lot of electronic equip- 
ton the drafting boards that probably would be brought out and 
: Signal Corps would immediately want rather rapid and expanded 
luction of certain insulators and tube spacers. 
Senator Matone. If the experiments were accepted now it would 
prevent any necessity of a stockpile or worry in regard to the delivery 
urtime. 
Mr. Irvine. Yes. 
Senator Manonr. I hope in er] testimony some place you are 
lating the tonnage required of these materials and their total 
lue based on the experience over the years. 
Mr. Irvine. That material is classified, Senator. It is not a large 
ige, relatively speaking. 
Senator Matone. In each case in these materials if anything is 
sified, treat it just as you are doing now, give us all the information 
youcan. The amount of tonnage is classified ? 
Mr. Irvine. Yes. During World War II we were always just about 
torun out of block steatite tale and a large proportion of our require- 
ents was flown in from India. In my longer statement I have stated 
it Indian material is preferable because it can be used for all appli- 
cations. The Italian material cannot be used for ultrahigh frequency 


Senator Matong. But the substitute in your opinion can be used for 
ill purposes ¢ 

Mr. Irvine. There is no way to make a definite statement on that. 
We have to make actual tests in vacuum tubes, that is receiving and 
transmitting tubes, to determine the unpredictable events that occur 
it high temperatures in a vacuum tube. You get molecular bombard- 
ment; you might get gasification. 

Senator Martone. But your opinion is that it has a fine chance of 
inswering the purpose / 

Mr. Irvine. Yes. 

Senator Matone. That is your professional opinion ? 


59888—53—pt. 1——17 
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Mr. Irvine. I am a mining engineer, not an electronic enginee) 

Senator Martone. I understand, but you have had experience. 

Mr. Irving. It appears that we should have every chance of sucee: 
In the opinion of people that are experienced in the electronics indust 
that | have talked to, I have been assured of that. 

Senator MALONR. Whereas the amount of such material 
clas fied, the cost would not? 

Mr. Irvine. The cost is also classified. 

Senator Martone. All right. Just treat it like you do all cla 

, give us all the information you can, and 1f it is necessary { 
us to go further, we can have an executive session 

Mr. Irvine. Yes. Here is a sample of built-up block tale 
from ground steatite bonded with p hos p yhorie acid. 

Senator Matone. Do you have a sample of the regular tale ? 

Mr. Irvine. I do not have a piece of the crude material, but I ha 
a sample of Indian tale in the form of an insulator. These are t 
tube spacers or insulators that we were discussing. This one 
machined from Indian block tale, and is unfired. This one is the san, 
Indian block tale, fired. It is hard now, you see. The material h 
to have a certain amount of mechanical strength. This sample 
machined from the phosphate bonded tale. 

Senator MAtone. Like this other plece of tale you just handed m 

Mr. Irvine. Yes. 

Senator Martone. Would it be possible under the classified ee 
tion to furnish the committee samples on a card with some explan 
of this material ? 

Mr. Irvine. We could dothat. 

Senator Manone. I think it would be very helpful. You see, M 
Irving, Senators and Congressmen have a lot of difficulties an 
oe in my opinion. We have sometimes too little time to discuss 

‘spend on the main question. But if we can complete our record 
ind [ think you are doing a fine job as each of your people a test 
fied before have done, we cannot only have a complete record, vt the 
committee can prepare findings and recommendations. If we hav 
some samples of these very rare materials where we are transferring 
over to synthetic materials, for a quick look, I think it would be very 
helpful. So in every case such as this I suggest you encourage you! 
people to furnish samples to the committee. 

Mr. Irvine. Yes, I will be glad to do that. 

Senator Matonr. Thank you. 

Mr. Irvine. This is a sample of magnesium oxychloride bonde: 
tale. It does not appear to be as good as the phosp yhate bonded. It 
is structurally less strong. 

Senator Matonr. It still has more of the feel of the tale than t 
other. 

Mr. Irvine. Yes. During World War II a shortage occurred of 
tale crayons for marking el], partly, I think, because we did no 
have the men to mine the material. Magnesium oxychloride bonded 
tale could serve as a raw material for making tale crayons, if neces 
sary, although it has not been thoroughly tested. 

Senator Maronr. Probably if we planned ahead, which I hope w 
are doing at this time, for any emergency, we could better afford thi 
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men to mine the material in this country or an adjacent country than 
we could afford the men and the ships to try to keep the transportation 
line open from India or Italy to get the material. 

Mr. Invina. Yes. 

= itor MALONE. It would be less expensive in both lives and money. 
(10 ead. 

Mr. Irving. The outgrowth of our synthetic mica investigations at 
the Bureau of Mines, which I will discuss later, has produced a phos- 
phate bonded mica that appears to be superior to block tale, and it 
may be the material that eventually replaces block tale. This is a 
sample of phosphate bonded synthetic mica. 

Senator Matong. What is that made out of ? 

Mr. Irvine. Synthetic mica. 

Senator Matone. Not the ground mica ? 

Mr. Irvine. Not ordinary ground mica, but synthetic mica ground 
nd then bonded and reformed. 

Senator Matongr. Such samples will be very interesting to the 
committee. 

Mr. Irvine. Yes. 

Senator Matong. I have this in mind, Mr. Irving. You can ex- 
plain the matter as you are explaining it to us, but if you actually see 
t, you know it is being done. 

Mr. Irvine. Yes. 

Senator Matone. Go right ahead. 

Mr. Irvine. I have a somewhat longer statement which I would like 
tosubmit for the record at this time. Included are some figures which 
will indicate the order of magnitude of the quantities needed. These 
tivures were obtained from the Minerals Yearbook, and include some 
material that is not steatite block tale. 

Senator Matone. Then this text on block steatite tale, a summary, 
will be accepted and included in the record at this point as a part of 
your testimony. 

lhe information is as follows :) 


Brock STEATITE Tare 
SUMMARY 


Block steatite tale is a massive, fine-grained variety of talc, low in impurities, 
such as iron, lime, and alumina, and capable of being easily sawed, drilled, 
milled, and lathe-turned to close tolerances. In addition, it mst have suitable 
dielectric properties and uniform low shrinkage in all dimensivns and low gas 
absorption when fired (baked) at a high temperature for seevral hours. It is 
used for special spacers and insulators in vacuum tubes for receiving and trans- 

(ting equipment in radar, radio, television, and other branches of the electronic 
industry. 

Most types of tube spacers and insulators can be made by dry-pressing ceramic 
bodies either from ground steatite tale with a flux and a binder or from refrac- 
tory alumina with a small quantity of finx. Insulators from these materials are 
mass-produced to fairly close tolerances, but when extremely close tolerances are 
specified machined block steatite tale is used. Also, because of the character 
of the machined surfaces, block steatite insulators, after firing, resist the forma- 
tion of continuous electrical paths so satisfactorily that for some uses they are 
invaluable, 

The important world sources of block steatite tale are Italy (Sardinia) and 
India. Italian material is not suitable for ultra-high-frequency uses; Indian 
material is suitable for all uses. 
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RESERVES 


The Western Hemisphere is completely lacking in reserves of block steat 
tale. During World War II a small quantity of block tale was produced f; 
one deposit in Montana, but the quality was inferior to that of material obta 
from either India or Italy mainly because of cracks that deve loped during fi 


ite 


17) 


SUBSTITUTES 


Research by at least one private company and the Bureau of Mines 
resulted in the development of 4 promising substitute materials utilizing don 
lic raw materials in ample supply; namely, (1) phosphate-bonded tale, (2 
inagnesium oxychloride-bonded tale, (3) hot-pressed synthetic mica, (4) phos 
phate-bonded synthetic mica. 

\ll four of these new materials, on the basis of laboratory tests, pos 

iitable dielectric properties and strength, and all are machinable. 

rests to determine the behavior of these materials under the operating 
ditions in vacuum tubes still must be made and satisfactory performance by any 
one of them would eliminate United States dependency on uncertain foreigt 
Supply sources. 

STRATEGIC CONSIDERATIONS 


Except for the World War II years, 1942- 44, inclusive, the United States has 
imported 100 percent of its requirements of block steatite tale. India has sy 
plied by far the greatest proportion of this material and is the only source of 

yperior-quality mineral During a period of full mobilization, a number of 
special tube spacer and insulator designs must be put into immediate production 
to meet military demands, and block steatite talc requirements skyrocket at a 
time when imports from foreign overseas sources, such as India, become ex 
tremely uncertain. An interim objective of the national stockpile for block 
steatite tale has been contracted for, and no additional purchases are now con- 
templated. The need for complete evaluation of the substitute materials re 
mains, It is estimated that it would require about 2 years to make the necessary 
tests, 

Imports of “crude and unground” and “cut and sawed” tale, steatite, or 
soapstone, and French chalk into the United States for 1940-52, inclusive, are 
shown in the following table. The data contain some material of nonsteatite 
grade for some years. 

TARIFF 


Block steatite tale enters the United States duty free. 


l'ale—Imports of “crude and unground” and “cut and sawed” talc, steatite, or 
soapstone, and French chalk, by geographic sources, 1940-52 * 


[In short tons] 


1940 1941 1942 1943 | 1944 194 


248 | 280 403 


;. Bureau of Mines, from records of the U. 8. Department of Commerce. 
JEWEL BEARINGS 


Mr. Irvina. Next I will take up jewel bearings. 

Most of the jewel bearings used in the U nited States are imported 
from Switzerland. The critical factors in establishing a jewel industry 
in the United States are high labor cost and a scarcity of skilled 
labor, and not a raw material shortage. 

Senator Martone. Now, Mr. Irving, you touched the nerve, I think. 
If the people of the United States complain of using their American 
wage standard of living to prepare the materials needed either for 
peacetime or war, it is time they reviewed their whole living standard 
structure. Many times you run out of the skilled labor by nonuse. 
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Ww uld you care to make any suggestion as to how we eliminate a 
tain skilled labor in this Nation, or how it is possible to do it? 
Irvine. I think the continuation of my statement will show a 
aa of how to avoid completely running out of that skilled labor 
t a time when you need it. 

Senator Matong. Proceed with your statement. I would like again 
to call attention to the fact that in my earnest opinion the pressure to 
set up businesses abroad by American companies, and to furnish the 
machinery to the lower cost labor abroad stems from a definite move- 
ment in this Nation from two schools of thought. One school seeks 
to defeat the wage standard of living in this country by lowering it, 
and the other one, stemming from the 1934 Trade Agreeme nts Act, 
seeks to make us dependent upon far-flung areas, mostly colonial slave 

itions, but in any case across one or both oceans, for the materials 

ithout which we cannot fight nor maintain our economic structure. 
ll be very much interested in your statement that explains that 
pretty angle. 

Mr. Irvine. Yes. In the case of jewel bearings, we have never had 
an industry established in the United States. We have obtained our 
jewel bearings from Switzerland with the exception of minor quanti- 
ties. In order to provide a nucleus of skilled workers that could be 
utilized in an emergency to train additional workers, thus permitting 
expansion of the domestic industry, a Government-subsidized plant 
was established near the Turtle Mountain Indian Reservation in North 
Dakota in 1952. The cost of jewels manufactured in this plant has 
been estimated at about five times that of imported jewels. Domestic 
security can best be achieved by having available an adequate stock 
pile of certain standard jewel bearings and special tools needed for 
their manufacture, and by relying on the expansion of production 
through utilization of the skilled labor and techniques gained through 
a subsidized industry during peacetime. 

Senator Marone. What is the prine iple you used in securing the 
labor you are training in these plants! Is it in the nature of ap- 
prentice labor that is being paid accordingly, and paid more as they 
become proficient, or how do you arrange the employment ? 

Mr. Irvine. This partic ular plant was located near the Turtle 
Mountain Indian Reservation because of a surplus of labor that it was 
thought would have the proper skills, dexterity, and whatever else was 
necessary to learn this trade. 

Senator Martone. That is Indian labor. 

Mr. Irvine. Indian labor. However, there is no exclusion of any- 
one from going to work in the plant as far as 1 know. 

Senator Martone. But the surplus labor is mostly Indian labor. 

Mr. Irvine. Yes. So it does provide employment for a certain 
segment of our population that might otherwise be without regular 
employment. 

Senator Matonr. What are the wages paid, generally speaking, if 
you know? It is not important at this point. 

Mr. Irvine. I do not know. 

Senator Matone. If you could, as a supplement to your statement, 
secure an explanation of how these men are employed, either on the 
basis of apprentice labor or merely unemployed labor, and what the 
future holds for these trained workers, I will appreciate it. 

Mr. Irvine. Yes. I will be glad to do that, Senator. 


( 
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(The information requested is as follows :) 


employees of the jewel bearing plant at Rolla, N. Dak., are receiving a bag} 
hourly wage of 75 cents, the prevailing wage in that area. After a 14-week 
training pe iod the wage is increased to about SO cents. The labor supply con- 
sists of subsistence farmers and persons receiving relief. Each person is s« reened 
and graded for aptitude, skill, and finger dexterity before employment. There 
is low mobility of labor in the area, and if the plant were closed, the majority 
of the workers probably would return to subsistence farming or to the relief rolls 
If the inertia to moving were overcome, employment might be obtained in the 
small jewel bearing industries in Mexico and Puerto Rico or skills gained at this 
plant perhaps could be applied in other industries found in nearby cities. 

Mr. Irvine. That is a somewhat different approach to a problem ; 
availability than most of our materials would come under, but actually 
the raw material for jewel bearings is a synthetic material and not 
natural mineral. 

Senator Matone. If we approach the problem in a proper manner, 
there is no scarcity of material and should be no scarcity of labor, 

Mr. Irvina. Yes. I will submit this longer statement for the record 

Senator Martone. Jewel bearings text will be accepted as a part of 
your testimony, Mr. Irving, and included in the record at this point 

(The information is as follows:) 


JEWEL BEARINGS 
BACKGROUND 


Jewel bearings made from natural or synthetic materials are used where it is 
necessary to minimize the friction between small moving parts. The tiny bear- 
ings, so Small that 18,000 of the watch variety can fit in a thimble, find universa 
application in watches, gages, meters, indicators, fine scales and balances, time 
fuses, textile-thread guides, and other instruments. The common varieties of 
watch jewel bearings are cap, pallet stones, hole, and roller pins. Standard 
varieties of industrial jewel bearings are cup, vee, ring, and cap. 

Jewel bearings manufactured from synthetic corundum, ruby and sapphire 

ly have replaced natural mineral bearings. Synthetic spinel and glass als 
are used in making jewel bearings, but are limited to applications where maxi- 
mum hardness is not essential. Synthetic corundum has chemical and physical 
properties identical to natural corundum, but is of greater purity, usually flaw- 
less, and less expensive. Bearings manufactured from synthetic sapphire are 
preferred for industrial applications; synthetic ruby bearings are preferred for 
watch jewels 


PRODUCTION 


Domestic jewel bearing production has accounted for only a small portion of 
the annual consumption. Essentially, no watch jewels are made in the United 
States, except for a small quantity of pallet stones. The only jewel bearings 
manufactured domestically in any appreciable quantities are cup jewels. Sta- 
tistics on jewel bearings are given in the accompanying table. Jewel bearings are 
manufactured at Waltham, Mass.; Trenton, Newark, and Perth Amboy, N. J.; 
Lancaster, Pa.; and Schenectady, N. Y. 

Switzerland is the world’s principal producer of jewel bearings both for 
watches and for industrial uses. Some jewel bearings are produced intermit- 
tently in Italy, France, and Germany, and during World War II, Russia and 
England produced limited quantities. In 1951, the value of Switzerland’s jewel 
bearing production was approximately $14 million. Exports from Switzerland 
are as nonassembled jewel bearings and as a component of watch assemblies and 
watches. The manufacturing industry in Switzerland is controlled by a closely 
knit union organization and the foreign trade by a manufacturer’s association 
which regulates prices and contracts of the watch jewel bearings. Industria 
bearings are not subject to control. 
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IMPORTS 


basi ijor portion of the United States supply of jewel bearings has been 
Week ' l, principally from Switzerland. Imports of jewel bearings are shown 
COn- e table. 


ened FORECAST 


the past two decades, a definite trend to automatization and more 
instrumentation in industry has been evident Military, as well as 
equipment requires a greater number of jewel bearings. Each new 
has thousands of jewel bearings and large quantities are used in tanks, 
rissiles, and rockets. New applications for jewel bearings will continue 

op as long as new and different devices are designed 
bearings are in group I on the United States list of critical and strategic 
ils. Three different classifications have been stockpiled, but purchases 
uspended in 1950. If, at any time, the supply of jewel bearings from 
and were curtailed, the United States would be forced to resort to (a) 
pile, (b) substitutes, or (¢) a domestic industry. Although jewel bear- 
re readily stockpiled, there are hundreds of different shapes, sizes, and 
ties, making it difficult to determine future requirements. Substitute mate 
such as garnet jewels, glass jewels, or metal-on-metal, are of inferior 
y and limited in their applications. So far, a commercially successful 
bearing industry has not been established in the United States, but a 
bearing pilot plant has been established near an Indian reservation at 
N. Dak. Lack of labor skilled in making jewel bearings and competition 
Swiss bearings of high quality through lower cost and plentiful supply 
handicapped the domestic industry. Subsidization would be necessary to 
tain an adequate industry in the United States. It appears that an ultimate 
will be obtained only through a coordinated program involving all three 

rnatives, 


TARIFF 


f on jewel bearings is 10 percent ad valorem 


ewel bearings—Domestic production, apparent consumption, and 
imports, 1940-52 


(1 
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KYANITE 


Mr. Irvine. Kyanite. Although the United States has no en 
reserves of high-grade massive kyanite suitable for the manufaet 
of high-gr: ide mullite refrac tories, research by Government and bp 
vate concerns has resulted in the development of synthetic mull; 
products equal or superior to those derived from high-grade India 
kyanite at a cost no higher than that for the imported materials, 

Stockpile objectives for kyanite and mullite have been achieved: and 
in view of assurance that acceptable mullite can be produced sy; 
thetically from Western Hemisphere sources, the United States cay 
be considered self-sufficient in mullite- forming raw materials in the 
event of an emergency. 

I have a somewhat longer statement to submit. 

Senator Matonx. The text on kyanite will be accepted and appear 
in the record at this point. 

(The information is as follows :) 


KYANITE 


The mullite-containing materials constitute one of the most important types 
of special refractories. Ninety percent of the domestic consumption of these 
materials is used in the metallurgical and glass industries and in high-tempera- 
ture boilers. Mullite rarely is found in nature; but when any of the aluminum. 
silicate minerals, kyanite, andalusite, sillimanite, dumortierite, or topaz, are 
heated to an appropriate temperature, they are converted to a mixture of mullite 
and a form of free silica. Mullite of any desired purity also may be pronend 
by sintering or fusing mixtures of alumina and kaolin or silica in the correct 
proportions. 

Until recent years most of the mullite refractory material used in the United 
States was obtained by calcining high-grade massive Indian kyanite. Small 
quantities of massive kyanite also have come from Kenya and a few other locali 
ties. The kyanite from known domestic sources is not equivalent to Indian 
kyanite, principally because the domestic ore occurs as disseminated deposits 
and only can be recovered as fine concentrate. Hence, in analyzing kyanite 
supply statistics to determine the quantity of strategic material available, the 
domestic component of supply must be eliminated from consideration. 

During the last few years research by Government and private concerns has 
resulted in the development of synthetic mullite products equal or superior to 
those derived from high-grade Indian kyanite at no higher cost than for the 
imported material. Also, extra-high-quality synthetic mullite is produced from 
Bayer-process alumina using Caribbean bauxite. Mullite of excellent quality 
can be produced directly from certain domestic low-iron siliceous bauxite. Fur- 
ther investigations of domestic deposits of mullite-forming minerals are desirable. 

Stockpile objectives for kyanite and mullite have been achieved; and in view 
of the assurance that acceptable mullite can be produced synthetically from 
Western Hemisphere sources, the United States can be considered self-sufficient 
in mullite-forming refractory raw materials in the event of an emergency. 


TARIFF 


Kyanite enters the United States duty free. 


GRAPHITE 


Mr. Irvine. Graphite. The United States depends on imports from 
Madagascar and Ceylon for its requirements of strategic gr aphite. 
All other grades of graphite can be supplied by domestic mines or 
overland routes fr om Mexico. 

Self-sufficiency in times of emergency can be achieved by utilizing 
low-grade domestic ores, but at a cost of from 2 to 4 times the cost of 
imported material. 
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Senator Matonr. What is the cost of the imported material and 
the estimated cost of the domestic, if it were to be prepared in the 
volume Which would be necessary if there were no imports? 

Mr. Irvine. It is difficult to pick one price, because we have so many 
liferent grades of material coming in. 

senator Matonr. A range of prices would be even better. 

Mr. Irvine. If I might, I would like to submit that a little later on 

morning. 

Senator Matone. Very well. 

Mr. - ING. I can get it much better that way. 

fests by the National Bureau of Standards show that domestic 

<e graphite can replace Madagascar flake graphite in crucible manu- 


eral Services Administration, with technical assistance from 

he Bureau of Mines in mining and milling, is operating the Govern- 

t-owned Benjamin Franklin mine and mill at Chester Springs, 

.., on an experimental basis, to obtain data on costs and to provide 

nough samples so industry can make large-scale evaluation tests. 

Vhen operations are discontinued at the end of 1953, GSA will main- 
the facilities in standby condition. 


Strategic grades of graphite are being stockpiled to provide in- 

istry with “its requirements during the interval required to bring 
domestic mines and mills into production. We should be able to 

tain all the graphite we need during a war period. 

Senator Matone. Then the situation is simply one of cost and time 


required to go into production ? 

Mr. Irvine. Yes. 

Senator Matone. And your estimate is that the stockpile will main- 

tain domestic needs during the interval the domestic product is coming 
into production ? 

Mr. Irvine. It remains for someone who has more information on 
the subject to determine the quantity that should be stockpiled. 

Senator Maton. Yes, of course, but there would not be any diffi- 

ulty in stockpiling whatever is necessary, in your judgment ? 

Mr. Irvine. No. The present price of strategic graphite based on 

ross weight is $185 to $200 a ton, f. o. b. Madagascar. ‘To this must 
be ack led, (1) an export tax of 2 y parce on gross weight, which is 
equivalent to 3 percent on value, (2) costs of letters of credit, which 
vary with conditions and quantity, (3) a buyer’s commission of 2 
percent, (4) insurance of over $1 per ton, (5) handling charges in 
port, (6) tariff charges of $18.75 per ton, and (7) ocean freight. That 
would probably bring the price of this material to $300 per ton or 
perhaps a little higher. That would be an approximate figure. 

Senator Matong. At the moment, then, what would be the cost of 
our lower grade material ? 

Mr. Irvine. It would be from 2 to 4 times the cost of the imported 
graphite. We do not have exact figures. 

Senator Martone. From $600 to $1,200 a ton? 

Mr, Irvine. Yes. 

Senator Martone. How many tons are we using? 

Mr. Irvine. I have separately compiled the data on consumption 
of natural flake graphite for strategic uses, because I think only these 
uses would require this type of graphite. The consumption of natu- 
ral flake graphite in the United States, 1948-52, for strategic uses, 
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ranged from a high of 11,942 short tons in 1951, to a low of 5,533 t 
in 1949. Part of that great range is caused by the fact that in 1949 
it was very difficult to get graphite, and the productive capacity j 
could not take care of the demand. That had been corrected by 19: 
[ would estimate the average consumption at about 7,500 tons p 
year, 
Senator Martone. That is very good. 
Mr. Irvine. I have a longer and more complete statement ; 
aphite. 
Senator Matonr. The text on graphite will appear at this po 
in the record as a part of Mr. Irving’s statement. 

(‘The information is as follows:) 


g1 


GRAPHITE 


SUMMARY 
Crucible-grade graphite 

Graphite crucibles are used in foundries throughout the United States f 
melting various metals and alloys in electric, gas, coal, and oil furnaces. T) 
strategic importance of crucible-grade graphite stems from the fact tl 
American crucible manufacturers prefer special grades of flake graphite « 
tainable only in Madagascar. 

Strategic material must meet rigid specifications as to the size of flakes an 
earbon content, essentially all coarser than 60-mesh and a carbon content of 
at least 85 percent. Some manufacturers use finer size material for making 
certain types of crucibles, especially those bonded with pitch instead of cla; 
but this finer graphite can always be obtained from the strategic grade. 

Domestic deposits of flake graphite are extensive, particularly in Alabar 
Texas, and Pennsylvania, but they are low grade and contain only small quan 
tities properly sized for crucible manufacturing. Two privately operated mines 
and a Government-owned mine are producing flake graphite in the Unite 
States, none of which can produce over a few tons a month of crucible grade 

The present outlook for crucible-grade graphite shows that an ample supply 
will be available as long as communications with Madagascar remain unint 
rupted. However, if United States supplies from Madagascar were to be cut 
off and dependence had to be placed on domestic production, the outlook would 
be extremely unfavorable. Domestic graphite equivalent to Madagascar mate- 
rial can be produced at high cost, but present facilities would permit productio! 
of only a few hundred tons per year at best. 

Graphite crystalline fines 

The term “crystalline fines” refers to crystalline flake graphite too fine in siz 
for uses requiring relatively coarse flake material. In any flake-graphite deposit, 
the largest portion of the graphite is finer than 50-mesh, and only a relatively 
small part is coarser than 20-mesh. For certain uses, such as crucible manu 
facture, only the coarser flake is suitable, and the crystalline fines are to be 
avoided. Producers of flake graphite in Madagascar as well as the United States 
and other countries sell the large quantities of crystalline fines they product 
along with the coarser material. 

The crystalline fines imported from Madagascar to the United States compete 
with domestic graphite, largely of the same quality. These materials are used 
for many purposes, such as foundry facings, pencils, lubricants, and paints, none 
of which are strategically important because of the availability of various types 
of graphite which can be used for these purposes. 


, 


Amorphous-lump graphite 

High-carbon amorphous-lump graphite is imported by the United States fron 
Ceylon exclusively. High-purity Ceylon lump graphite containing 97- to 98-percent 
carbon is of strategic importance in the production of certain types of electric- 
motor brushes, These brushes are composed principally of petroleum coke plus 
certain additives, of which graphite is one. Hundreds of special types of motor 
brushes are made to fit special conditions. For example, it is claimed a brush 
designed to give optimum service on a diesel-electric locomotive operating on the 
Atlantic seaboard would not be satisfactory on the same locomotive if operated 
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fferent conditions of temperature and humidity in the Middle West. The 
» content of the brushes is small, sometimes less than 5 percent, but it 
sly affects the performance of the end product. Motor brushes for high- 
e airplanes are especially critical in time of war. Submarine motors are 
iportant users of this type of graphite Domestic flake graphite of 
ut purity might be a good substitute for the Ceylon material, but is not 
ercially available. 
ant- and packing-grade graphite 
phite of all types is used in the United States for manufacturing various 
f lubricants. Flake graphite, free from abrasive impurities such as quartz, 
s preferred, as it readily forms a scaly layer on metal, whereas the amorphous 
type tends to flow excessively with the oil supplied to the bearing. It is also 
: for dry lubrication where oil or grease might be detrimental and where 
; of all sorts are to be avoided, as, for instance, on the bridges of pianos, 
ns, and textile machines, 
Domestic graphite produced in Texas meets consumers’ requirements for cer- 
n grades of lubricating graphite. For other grades, particularly those that 
ist contain large-flake sizes, no commercial domestic supply is available, except 
(Alabama, Pennsylvania, and New York at extremely high-production cost. 
{ gascar flake graphite is the main source of the lubricating- and packing- 
‘ade graphite used in the United States. 
cial or manufactured graphite is used also for lubricating purposes, 
under the trade name of Oildag or Aquadag. Artificial graphite seldom 
ised for the same lubricating purposes as the coarser natural-flake graphite; 
, it is not a substitute. 
EUROPE 


ven countries in Hurope have been producing graphite, but this is generally 
estic production, and only two have exported small amounts to the United 


FEDERAL REPUBLIC OF GERMANY 


fhere are important deposits of graphite in Germany in an area of about 500 
are kilometers. The industry is controlled by a corporation which is conserv- 
g the resources and improving the technology of the operations. 
rhe most important mine is in Bavaria. The ore contains 25- to 35-percent 
bon. About 100 tons is treated daily in a modern flotation mill yielding 20 
to 30 tons of concentrates with 90- to 98-percent carbon content. About 10 
percent is flake graphite, and the rest is amorphous. 
During 1952 this German industry exported 5,086 metric tons, of which 699 
ame to the United States. The imports are generally flake graphite. 


AUSTRIA 


Production has generally been about 20,000 metric tons yearly, but very little 
1as come to the United States. With adequate mining and milling equipment, the 
output could be increased so as to supply the import requirements of the United 
states, 


NORWAY 


There is only one producing plant in Norway which has been producing about 
2,500 tons of graphite a year. The domestic consumption is small, and most of the 
roduct is exported to other European countries. 


STRATEGIC POSITION 


rhe United States has never been self-sufficient with respect to graphite which 
has been classified as a strategie and critical material under the provisions of 
section 2 (a) of Public Law 520, 79th Congress. Under this law only high-grade 
amorphous lump such as that used for carbon brushes, lubricants, etc., and 
crystalline flake graphite suitable for crucibles, lubricants, and packings are 
considered strategic and critical. Lubricant and packing grade graphite is pro- 
duced on a limited scale in the United States but high-grade amorphous lump 
and crucible-grade crystalline flake are entirely imported from Ceylon and Mada- 
gascar, respectively. All other grades of graphite can be supplied by domestic 
imines or imported over land routes from Mexico. 
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TARIFF 


The United States tariff rates on graphite effective January 1, 1948, remained 
in effect during 1950. They are: Amorphous, natural and artificial, 5 percent aq 
valorem; crystalline flake, 15 percent ad valorem, with a specific minimum of 
0.4125 cent per pound and a specific maximum of 0.825 cent per pound; crucible 
flake and dust and other crystalline lump and chip, 74% percent ad valorem 

The consumption of natural flake graphite in the United States, for the major 
critical uses, 1948-52, are given in the attached table. 

Important steps are being taken to insure the United States of self-sufficiency 
in times ol emergency. 

(1) Strategie grades of graphite are being purchased for the national stockpile, 

(2) The National Bureau of Standards has compared the relative merits of 
crucibles manufactured from Alabama, Pennsylvania, and Madagascar graphite, 
The crucibles made from each variety of graphite were manufactured according 
to the formulas ordinarily used for the regular production of crucibles for use in 
brass-melting foundries, where the material is subject to great thermal shock 
Six foundries were selected for making the tests and the crucibles were employed 
in the regular melting operations at the foundries. Conclusions reported’ are 
that crucibles made from Madagascar flake graphite gave no more heats than 
crucibles manufactured with either Alabama or Pennsylvania graphite; Carbon- 
bonded crucibles gave about twice as many heats as clay-bonded crucibles; and 
the use of finer flake sizes than ordinarily used by some manufacturers of carbon- 
bonded crucibles was not detrimental. 

(3) Work was started in 1952 toward rehabilitating the Government-owned 
Benjamin Franklin mine and mill at Chester Springs, Pa., by the National 
Industrial Reserve Division of the General Services Administration. The Bureay 
of Mines is furnishing technical assistance in mining and milling. The mine and 
mill are being operated on an experimental basis to provide data on costs and to 
provide enough samples so that industry can make large-scale evaluation tests, 
thus paving the way to industry acceptance of domestic graphite. GSA plans to 
discontinue operations at the mine and mill before January 1, 1954, and thereafter 
maintain the facilities in standby condition. 

Reserves of subcommercial flake graphite in the Western Hemisphere are 
adequate for emergency use, but at a cost from 2 to 4 times that of material 
mported from Madagascar and Ceylon. Figures showing the ratio of these 
subcommercial reserves to production and consumption are listed below: 


Reserves ir 
terms of years 
of consump- 


Reserves in 
terms of years 
of production : 

tior 


60 


65 


Consumption of natural flake graphite in the United States, 1948-52, for strategic 
uses, by uses 


In short tons] 


Use 1948 | 1949 1950 1951 


Crucibles, retorts, stoppers, sleeves, and nozzles__- , | 8, 655 | 3,043 3, 615 5, 435 
Lubricants and packings. . -- ; | 2,807 | 2,468] 3,751 6, 423 
Bearings — 2 veel 26 22 46 34 
Carbon brushes ) (*) © | 


6,488 | 5,533 | 7,412 | 11,942 | 


|. 
| 
1 
' 


! Not available. 


1 Heindl, R. A., Effects of Graphite and Bonding Agents, Foundry Crucible Life: Ameri- 
can Foundryman, Sept. 1952, pp. 40-43. 
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Imports of graphite for consumption in the United States, 1940-52, by geographic 
sources * 


{In thousands of short tons} 


Crucible | Crystalline Crucible ry line 
a ke re t€|) Amorphous : a : i/o _ wn Amorphou 
® ~— ae er a,” lom 3 


South South mp," South Soutt : 


Africa Africa em Africa Africa 


f Mines Minerals Yearbook. 
t of the crystalline, flake, imports from Madagasca 
f amor} ihoes nati iral graphite from Ceylon 
MVC. 
lated 


Consumption of natural graphite in the United States, 1947-52 


Quantity | Quantity 
(in hundreds of (in hundreds o 
short tons) short tons) 


1947 Mot iiss ties Meenas) sa apcnanecengeen, £9 
1948 US Ais 20. 8 | 1951_- 4 é 3.3 
1949 3 952- m ; .9 
Senator MALone. I want to congratulate you on the type of state- 
nts you have prepared. They are very welcome. 
“Me. Irvine. Thank you. 
MICA 


Mica, startegic. The United States is virtually dependent on for- 
eign sources, principally India, for strategic mica requirements. Dur- 
ing World War II, only 4 percent of the strategic mica requirements 
were obtained from domestic sources despite subsidies of about 8 times 
the cost of imported mica. Through Defense Minerals Exploration 
Administration, the Government has established a program of ex- 
ploration for strategic mica which provides assistance to miners on 
a participating basis, with the Government advancing 90 percent of 
the exploration costs. In July 1952 the Government, through GSA, 
initiated a long-range purchasing program to stimulate domestic pro- 
duction. Prices were established at 4 to 6 times the market price for 
imported mica. During the first 6 months of operation domestic 
production was at the rate of about 15 percent of the 1952 consumption 
rate of good stained and better mica. That is one of the better 
strategic qualities, 

Senator Matone. What are those prices, or will you cover that 
later ? 

Mr. Irvine. The prices established by General Services Administra- 
tion, which would be the prices that are 4 to 6 times the market price, 
are as follows: Good stained and better, No. 3 and larger grade mus- 
covite ruby mica, full trimmed, block and film, f. o. b. the Government 
depot—which would be Franklin, N. H., Spruce Pine, N. C., or Custer, 
S. Dak., $70 per pound; Nos. 4 and 5, $40 per pound; Nos. 514 and 6, 
$15 per pound. 
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On stained quality, the prices for those three grades are $18, $8. 
and $5 per pound, respectively. For heavy st: ained, $13, $6, and 83. 
respectively. So we have a range from $70 for good stained and 
better, No. 3 and larger, to $3 per pound for Nos. 51% and 6 heay 
stained. Prices paid for nonruby muscovite mica are 20 percent less 
than for ruby mica of equivalent qualities and grades. 

There are a number of other qualities and grades of mica and { 
price structure is rather complex, but that gives you the range oj 
prices for the strategic material. 

Senator Martone. Is the complete story in the text you are to submit! 

Mr. Irvine. No, but enough data are included to provide nec essary 
background information. 

Senator Matonge. What has been the consumption in pounds of th, 
three different grades ? 

Mr. Irvine. The consumption figures are given in table 2 of the 
statement on mica. Consumption of muscovite block and film, United 
States, July to December 1952, by end uses, in pounds totaled 1,933,734 
pounds. 

Senator Martone. Of the best grade? 

Mr. Irvina. No; this includes all qualities. 

Senator Matong. Go ahead. 

Mr. Irvine. Also, a table is included showing muscovite block and 
film, United States general imports, by qualities and principal sources, 
1952 

Senator Maton. That will be very satisfactory. Now, also the 
uses for mica are included in the general text? 

Mr. Irvina. Yes. 

Senator Matonr. Would you give us some general idea? 

Mr. Irvine. Good stained and better mica for electronic uses, July- 
December 1952 totaled 171,443 pounds. Most of it was used for 
capacitors, some for tubes, a small amount for other electronic uses, 
and about 4,000 pounds for nonelectronic uses. 

The total quantity of stained material, for electronic uses totaled 
1,185,869 pounds for the same period. 

Senator Matone. All the details are in your table? 

Mr. Irvine. Yes, sir. 

Senator Martone. $70 a pound is a good deal of money for a pound 
of mica or anything. What would you say would be the difference in 
the cost of the product in which $70 a pound mica was used as com- 
pared to product in which the imported mica was used ? 

Mr. Irvine. I doubt if it would be more than a few cents, at the most, 
for a particular tube or capacitor. 

Senator MaAtonr. It is like tungsten and manganese in steel; it is 
a good deal like the soda in the biscuit; the cost is immaterial as far 
as the selling price of the completed product is concerned. 

Mr. Irvine. Yes. A manufacturer, by paying $70 a pound, might 
be unable to operate profitably without raising his price, but the 
price per unit to the consumer would not be a great deal higher. 

Senator Marone. It would be comparable to tungsten and manga 
nese and other products. 

me IRVING. . 

nator Matone. You see, sometimes a wrong impression is given 
to ‘the public, that it is a terrible thing to have $40 a ton duty on 
copper, where, as a matter of fact, the article that they buy which 


“es. 
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les some of that copper has a difference in price that is infini- 
It has often been said that in trying to minimize the price 
jam they give the water stored behind it in gallons. ‘To the engi- 
is a joke, but to the public it is in billions and it looks like a 
leal. I am only trying to show that it is a fact that in your 
n preparing sy uthetic materials to displace imported materials 
e of war, and also in the utilization of some of our lower grade 
als, even if they were used in time of peace, there would be very 
indication to the public in the price of the finished article. 
\ir. Irvine. That might be possible. In a good many cases it 
ibly is. 
Senator Matonr. In most cases is it not a fact ? 
Mr. Irvine. It probably is. 
Senator Matongr. Thank you. 
Mr. Irvine. Under war economy, the consumption probably would 
ble the 1 1952 rate. The spor adi 1¢c occurrence of sheet mic a in 
itites, the small size of the deposits, the quantity of mica that is 
ted f for structural defects, and the abnormally large proportion 
d labor required to successfully prepare the product for market 
igate against suecessful operations In high-cost labor countries, 
are foreed to compete against countries like India, where the 
wage ranges from 21 cents for miners to a few cents for 


nmers. 
nator Maton. And here we pay $20 a day for miners, and then 
es that, we have our unemployment insurance, social security 
ndustrial insurance, which we should have. You put your finger 
mn the vital nerve. What many of these people are talking about 
‘ing away with high-cost labor in these operations and using the 


tshop labor of 21 cents a day. Would you not believe 21 cents a 
deserves the category of sweatshop labor ? 
Mr. Irvine. I have never been in India. I do not know what the 
ite would represent, but certainly it would not provide a high 
dard of living. 
nator Martone. I have been to India. I judge from their actions 
it many of them do not know where they are going to sleep at night. 
\ good many of them hardly know where their families are, or how 
are going to eat, or what they are going to eat, and they do not 
ta great variety of food as we do here. I think one of the things 
g developed in these hearings is that if we want to knock the 
dard of living down in this country, if we are poe with 
the standard for our workingman, we can do it very easily by using 
low-cost or sweatshop labor of foreign countries. If we do not 
nt to do it, then we need an equalizer. Whatever you care to call 
.it is a good deal like a fellow said one time in watching a horse- 
ick rider; whether you stand up in the stirrups or sit on the saddle, 
e weight is still on the horse. So somewhere along the line you 
ive to put your finger on it. You are doing it in a very—I might 
say—strategic manner. 
Mr. Irvine. Brazil is second to India as a source of strategic musco- 
vite mica, and in 1952 the United States obtained 30 percent of its 
mports of good stained and better block and film, and 69 percent of 
its stained block and film from this source. The mica industry . 
Brazil lacks modern equipment and technical management, and i 


f 


further handicapped by high interest rates. As someone testified yes- 
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terday, Brazil also is beset by transportation difficulties. It is ant 
pated that production will decrease in the next few years unless the 
industry receives assistance. In an emergency Brazil could be a 
important source of strategic mics 

The Bureau of Mines, at Norris, Tenn., and industry have been cop. 
ducting research in an effort to reduce United States dependence oy 
imports of strategic mica through synthesis. Synthetic fluorine mi 
has properties superior to natural mica and reconstituted mica sheets 
of controllable thickness and uniformity have been produced tha; 
show promise as a possible substitute for sheet mica. Thus far | 
has not been possible to produce large crystals. Efforts to reduce the 
dependency of the United States on foreign sources of strategic m 
should be concentrated on the following: 

1. Intensified research on growing synthetic mica crystals, inclu 
ing fundamental studies on crystal defects and their correlation wit! 
the effect of physical-chemical environment on growth, together wit! 
further investigations for the control of crystallization. 

Perfection of feasible and efficient methods for the delamina 
tion-relamination of synthetic flake mica for built-up mica, especial]; 
for electronic uses. 
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3. Encouragement of the expansion of free-world mica production, 











equipment now not available to the miners, on a rental bs ASiS, OF 
through financial assistance for purchase of such equipment. 

4. Continuation of the evaluation of domestic mica resources with 
special reference to mining and processing techniques, economics, and 
potential recovery of coproducts and byproducts. 

Continuation of mica purchases for the stockpile from domestic 
and foreign sources. 

Strategic mica is the problem that most concerns the Ceramics and 
Fertilizer Materials Branch. We have good answers for all of the rest 
of the commodities in the foreseeable future, but synthetic mica re- 
search will probably have to be conducted for a good many years be- 
fore we come up with the complete answer to the problem. 

Senator Martone. According to your testimony, with the synthetic 
products as the objective and very likely to be achieved within some 
reasonable time if they are prosecuted vigorously, with some fore- 
sight, you think the Western Hemisphere could become self-sufficient 
in the production of this important material for all uses. 

Mr. Irvine. There is a good possibility of that in view of the fact 
that we got approximately 40 to 50 percent of our requirements last 
year from Brazil. There are large areas that are unexplored. 

Senator Matonr. Dealing with producers in Brazil, then, on some 
long-range basis might be very helpful ? 

Mr. Irvine. I believe so. 

Senator Martone. At a price that would be profitable when they 
find it. 

Mr. Irvine. Yes. 

Senator Mavone. In that event, we would be self-sufficient in the 
Western Hemisphere where according to authorities, the transporta- 
tion lines can be kept open. 

Mr. Irvine. If we were not self-sufficient, we would certainly be 
a lot closer to it than we are now. It might be that small quantities 
































































































































especially from Brazil, through technical assistance and a supply of 
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ie very highest qualities of mica would still have to come from 
lia, but these could be brought in by plane or some other manner. 
erhaps we could become entirely self-sufficient. Until World War 
the manufacturers in the United States were reluctant to use 
izil mica at all, because it was poorly prepared and they had no 
irance of a continuity of supply, which is one of the essential 
ings. Consumer resistance has been breaking down gradually. As 
it breaks down, we are more assured of a continuity of supply because 
vill be more profitable for men to produce mica. 

Senator Matone. It is probably just one of those things that the 
consumer had to have a dependable supply and the producer had to 
have a dependable market, and it had to be brought about through cir- 
cumstances that did not exist for quite some time. 

Mr. Irvine. Yes. 

Senator Matone. But now those circumstances do exist and there 
is a very great danger that supply lines from foreign sources from 
outside the Western “Hemisphere will be cut in time of war. 

Mr. Irvine. Yes. 

Senator Martone. Therefore, just like any other business, the de- 

nd is there, the market is there, the product is available, and it is 
only a matter of time until production is assured. 

Mr. Irvine. Yes. 

Senator MaLonr. What about the experiments in sheet mica you 
are conducting ¢ 

Mr. Irvine. I will show you a sample of synthetic mica. That is 
the largest size of crystals we have been able to grow so far. 

Senator MALONE. a you have some of the regular mica ? 

Mr. Irvine. No; I did not bring any of the regular mica. Our 
experiments, as I say, in growing large crystals, have not been suc- 
cessful so far, that is, large crystals free from defects. This material 
is a fluorine mica. By using about 60 percent fluorine mica and 40 
percent boron mica, which has a somewhat lower fusing point, we 
have been able to produce sheets with controllable thickness that give 
very good promise of being able to take the place of sheet mica. It 
s a little too early to evaluate the results, but we have good lines of 
ap proach to the problems. 

Senator Ma.one. In your judgment, there is every chance of success 
if the experiments are diligently pursued ? 

Mr. Irvine. That is right. 

Senator Matone. And in the reasonably near future? 

Mr. Irvine. I was going to say it is hard to predict just when the 
right combination will be discovered but certainly in 5 years we should 
show tremendous progress, if not complete success. 

Senator Matonrg. Thank you. 

Mr. Invia. I have a text for the record. 

Senator Martone. I hope you can include the sheet mica in your 
exhibit. 

Mr. Irvine. Yes. 

Senator Matone. The strategic mica text will be included at this 
point in the record. 


89888—53— pt. 1——18 





270 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


(The information is as follows:) 
Mica (STRATEGIC ) 


BACKGROUND 


Mica is a group name of nine minerals differing in chemical composition 
physical properties but characterized by perfect basal cleavage and ease of split 
ting into thin sheets. Only muscovite (potassium mica) and phlogopite (magne. 
sium mica) have any significant commercial value, muscovite being of major 
importance. 

Sheet mica, comprised of block, film, and splittings, is marketed in a variety 
of qualities, grades, and colors and is important in the electrical and electronic 
ndustries. The higher qualities of block mica and film mica are essential in the 
manufacture of certain capacitors and electronic tubes. Lower qualities of block 
mica, including punch and circle mica, are used in small electrical appliances 
Mica splittings are used principally in making built-up mica, “micanite,” by heat 
ing, pressing, and trimming alternate layers of mica splittings and a bonding 
agent This mica board is used as insulating material in the electrical industr 

Pegmatite dikes are the only natural source of muscovite mica, but all pegma 
tite oO not contain mica In mica-bearing pegmatites, mica is distributed spo 
radically throughout the deposits as books or crystals of various sizes and thick 

ses It has not been possible to formulate criteria that will distinguish 
productive pegmatite dike,from a barren ne or to establish the exact location of 
the mica within a productive dike. Thus, mining for strategic mica involves great 
financial risk 


UNITED STATES POSITION 


The United States is the largest consumer of mica and is the world’s largest 
icer When all classes of mica are considered However, the United Stat 
oduces only a small fraction of its requirements of high-quality sheet mica 
ally, punch and circle mica and scrap mica have been the dominant mii 
1 in volume. Unfortunately, the electrical and electronic industries which 
re so essential to the highly mechanized way of life in the United States mu 
rely upon foreign sources for most of the higher quality sheet mica. High labor 
ts and the high proportion of hand labor required to mine, process, and pr 
pare sheet mica have restrained domestic exploration and mining. Usually, 
domestic producers can compete only through subsidization with foreign pr 
ducers with low-cost labor, and sizable quantities of high-quality mica have been 
produced domestically only in emergency periods. During World War II, only 
+ percent of the strategic mica requirements were obtained from domestic sources 
despite subsidies of about eight times the cost of imported mica. 

Mica has been produced sporadically in 25 States, but the major portion of the 
output has come from Connecticut, Georgia, New Hampshire, North Carolina, 
South Dakota, and Virginia. The most important domestic area, tonnagewise, 
s the Spruce Pine district in North Carolina, but approximately 90 percent of the 
mica is nonruby. Mica from South Dakota and New England is almost all rubs 

The United States Government, through DMBEA, established a program of 
exploration for strategic mica which provides for financial assistance on a par 
ticipating basis to owners and lessees of mineral properties with the Government 
advancing 90 percent of the cost. As of June 30, 1953, the agency had executed 
a total of 87 contracts for mica exploration at a total cost of $524,555. Of this 
number, 45 were terminated, canceled, or withdrawn and 42 were still in force. 
Only seven projects were issued certifications of discovery or development. 
Although the domestic program can be expected to result in some expansion of 
the domestic production of block and film mica, it is unlikely that it will result 
in a permanent improvement in the basic economics of sheet-mica mining in 
the United States. 

In order to stimulate domestic production of strategic mica, the Government, 
through GSA, initiated a long-purchasing program. The program began in July 
1952 and will be continued until June 30, 1955, or until the total block, film, and 
hand-cobbed mica accepted by the Government reaches the equivalent of 25,000 
short tons of hand-cobbed mica or 2% million pounds of block or film miea. De 
pots were opened in Spruce Pine, N. C., Franklin, N. H., and Custer, 8S. Dak., for 
the inspection and purchase of mica. Prices for the mica ranged from $2 per 
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larger full-trimmed good stained and better, about 4 to 6 times greater 
the market price. As of December 31, 1952, a total of 55,515 pounds of full- 
ned mica was purchased, 66 percent of which originated at the Spruce Pine 

Of the total poundage, about 26,663 pounds was good-stained and better 


lity, 23,859 stained, and 4,993 heavy-stained. 


a) 
9 as 


ind for Nos. 54% and 6 half-trimmed heavy-stained to $70 per pound for No. 3 


Yield of full-trimmed mica from domestic purchases by GSA, July- 
December 1952, by quality, grade, and depot 


Grand total 


The Government also has extended purchase contracts for imported mica, 

luding several with Brazilian producers. 

rhe Bureau of Mines, in cooperation with NPA, initiated a quarterly canvass 

mica consumption, in order to obtain data not previously available for defense 
mobilization planning. Industry reported a consumption of 175,821 pounds of 
good-stained and better mica from July to December 1952. At this rate, only 15 
percent of the 1952 consumption of good-stained and better mica could have been 
supplied by the subsidized domestic mica program and under a war economy 
consumption probably would be double the 1952 rate. Consumption of stained 
mica was 1,259,591 pounds and lower than stained was 1,933,734 pounds. 

Government and industry have been conducting experiments on mica in an 

rt to alleviate the shortage of strategic grades and qualities of muscovite 
sheet mica. The objective of the Bureau of Mines program at Norris, Tenn., 
since 1947 has been to fabricate and study synthetic fluorine-mica ceramics and 
to investigate methods for growing crystals and fabricating sheets of synthetic 
fluorine-mica. Major accomplishments have been (1) development of the direct 
electrie resistance melting technique of manufacturing large quantities of flake 
mica, (2) synthesis of fluorine-micas by solid-state reaction, (3) development 


of machinable synthetic mica ceramic dielectrics by hot-pressing and pl 


bonding, (4) invention of synthetic mica-metal cermets and a reconstituted 


synthetic mica sheet, and (5) discovery of a family of synthetic clay-like com- 


pounds that are potential catalysts and bleaching 


bOSsSpuAacle 
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2.—Consumption of muscovite block and film in the United States, Jy 
December 1952, by end uses 


{In pounds] 


| Quantity Percent of 
pounds grand tota 


ind 2d-quality film, 
er quality film, 


n 0.1 percent 


Experiments have shown that replacement of the OH ion with F gives syn 
thetic mica superior properties to natural mica and can withstand higher temper: 
tures. The composition of the synthetic mica can be controlled with virtua 
elimination of iron and other contaminates that lower the Q-factor. A hig 
Q-factor is desirable in a material used in capacitor circuits. Results show that 
hot-pressed synthetic mica is comparable to the best commercial ceramic diel 
trics. There has been increased interest by industry in this material as 
matrix for silicon carbide and as a mica ceramic for jet engines. Reconsti 
tuted mica sheets of controllable thickness and uniformity have been produced 
from synthetic mica and show promise as a possible substitute for sheet mica 
The mechanical strength of such sheets has been improved significantly by bond- 
ing normal fluor-phlogopite mica to boron-phlogopite mica. Recently, a com 
pany advertised the availability of synthetic mica in trial and semiproductio! 
lots. The productiou of this material was a direct outgrowth of the Burea 
of Mines program on synthetic mica. 

Recent developments by two commercial firms permit the use of domestic scra| 
mica in the production of reconstituted mica in long continuous sheets or rolls. 
This new product provides the electrical designer with a new and improved 
electrical insulation for applications now using built-up mica, made with im 
ported splittings. Further development of this material may relieve our country 
of its dependence on India for our annual supply of splittings. However, in 
order for the Indian mica industry to operate profitably, a market must exist 
for the splittings obtained in the preparation of block and film mica, or the 
prices of block and film mica would have to be increased. 


STOCKPILE 


The following categories of mica are being stockpiled: Muscovite block, good 
stained and better; muscovite block, stained; muscovite film; phlogopite block; 
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ite splittings; and phlogopite splittings. The objective has been met for 
ies of splittings. Purchase of the other classes is continuing to meet 
blished objectives. 
RESERVES 


se of the sporadic nature of the mica deposition, it is almost impossible 
mate reserves of strategic mica in the Western Hemisphere. The best 
estimates show the northern section, principally the United States and 
, to be bad in reserves. Brazil has the best reserves in the Western 
here, but can only be classified as sli htly better than bad. 


IMPORTS 


United States depends on foreign sources for high-quality sheet mica. 
rategic muscovite mica block, film, and splittings imports into the United 
ave come from India. 
is second to India as a source of strategic qualities of muscovite. Many 
ties on the mica industry consider it potentially as important as India. 
known and most accessible mica-producing areas in Brazil are in the 
e of Minas Geraes. Import records show that the United States imported 
Brazil 197,768 pounds of good stained and better block and film and 
11 pounds of stained in 1952. This represented 30 and 69 percent, re- 
ely, of the total United States imports. Mica imports from “azil 
g $13.50 per pound for good stained and better mica, as against $27 
stained and better domestic mica sold to the Government. The mica 
y in Brazil is very primitive and lacks modern equipment and technical 
ement, and is further handicapped by high interest rates. It is antici- 
that mica production in Brazil will decrease in the next few years unless 
given to the mica industry. In an emergency, Brazil could serve as a 
factor in our supply of strategic block and film mica. 


} 


3.—Muscovite block and film mica, United States general imports, by 
qualities and principal sources, 1952*? 


{Quantity in pounds] 


the U. 8. Tariff Com: 
le imports from Angola, Aust 
reakdowns from these sources are not availabl Imports from these sources t 
les imports from Angola, Argentina, Canada, Colombia, Southern Rhodesia, 
i Kingdom. 
ides 1 and 2d quality film. 
udes other quality film. 
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TABLI Muscovite splittings, United States general imports, by form and 
principal sources, 1952? 


Quantity in pounds] 


8.7 fr C I f | docur ts of th S. Bureau of Cust 
i Brazil and M 


TABLE 5.—Phlogopite splittings, United States general imports, by 
principal sources, 1952 ° 
vuntry: Quantity 
Madagascar ; vr stblei A5G8y, cabtibiicqstchndenickibinad Oe Ge 
UE  caiiiddtedenk alte hex shinee delepncislividl on et eich ichaathan 1, O84 


Total ed ‘ --. 678, 772 


piled by the U. S. Tariff Commission from official documents of the U. S. Bureau of 


ide mports from Canada and Mexico. 


TARIFF 

Depending on state of manufacture and size, duties range from 2 cents per 
pound plus 15 percent ad valorem up to 40 percent ad valorem. 

Ifforts to reduce the dependency of the United States on foreign sources of 
strategic mica should be concentrated on the following: 

1. Intensified research on growing synthetic mica crystals, including funda- 
mental studies of crystal defects and their correlation with the effect of physical 
chemical environment on growth, together with further investigations for the 
control of crystallization. 

2. Perfection of feasible and efficient methods for the delamination-relamina 
tion of synthetic flake mica for builtup mica, especially for electronic uses. 

3. Encouragement of the expansion of free-world mica production, especially 
from Brazil, through technical assistance and a supply of equipment now not 
available to the miners, on a rental basis, or through financial assistance for 
purchase of such equipment. 

4. Continuation of the evaluation of domestic mica resources with special 
reference to mining and processing techniques, economics, and the potential 
recovery of coproducts and byproducts. 

5. Continuation of mica purchases for the stockpile from domestic and foreign 


sources. 
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QUARTZ CRYSTAL (RADIO GRADE) 






Mr. Irvine. The final commodity is radio-grade quartz crystal, 
srazil produces 95 percent of the world output of radio-grade quartz 
crystal, and 97 to 98 percent of the United States consumption is im- 
ported from Brazil. Although reserves in the United States are nil, 
research sponsored by the Army Signal Corps has resulted in a method 
of synthesizing excellent quality material. Requirements during 
World War II averaged 20 times those of peacetime. If sufficient 
radio-grade quartz crystal is stockpiled to meet wartime requirements 
for 2 years and high priority on critical alloy steels is given to the 
industry to build up the necessary plants, any anticipated quantity 
of radio-grade quartz crystals can be produced. 
Senator Matone. This is synthetic. 
Mr. Irvine. Yes; that would be synthetic. 
Senator Matone. That is very clear and very helpful. 
Mr. Irvrna. I have a text on that. 
Senator Matonr. Quartz-crystal text, radio grade, will be included 
in the testimony at this point in the record. 
(The information is as follows:) 


QuARTZ CRYSTAL (RADIO GRADE) 





Since 1921 quartz crystal has been the preferred material for accurate fre- 
quency control in radio transmitters and many other electronic devices. These 
applications utilize the piezoelectric properties of quartz, by which a mechanical 
force produces an electrical charge and vice versa. 

Quartz crystal suddenly became an important strategic material during World 
War II, when quartz-crystal oscillators were adopted by the United States Army 
Signal Corps for frequency control in mobile radio-communication units. 

The peacetime industrial consumption of radio-grade quartz crystal is less than 
100,000 pounds per year. The military requirements in World War II reached 
a peak of more than 3 million pounds in 1943 and averaged more than 2 million 
pounds per year throughout the war. 

Brazil is the only significant producer of natural radio-grade quartz crystal. 
Technical and financial assistance by the United States Government during World 
War II were successful in proctring enough quartz crystal to meet requirements. 

Since World War II the United States Army Signal Corps has sponsored and 
subsidized a comprehensive synthetic quartz-crystal program in cooperation with 
industry and private and Government research organizations. Parallel studies 
of substitute materials have gradually declined in importance as it became in- 
creasingly apparent that quartz-crystal synthesis is destined for technical and 
commercial success. 

Two companies now are producing excellent quality material on a pilot-plant 
basis, using essentially the same principle, but different apparatus. Results of 
these pilot-plant studies indicate that no more than 2 years’ time (assuming high 
priority on critical alloy steels) would be required for the industry to expand 
production to meet any anticipated demands for radio-grade quartz crystal. 

The two companies prefer to maintain quartz synthesis operations at the 
present low level so long as supplies can be obtained from Brazil, in order to 
develop improved processing techniques and ascertain costs. For example, 
studies to date indicate that operating temperatures probably can be reduced 
from the present 15,000 pounds per square inch to 1,500 pounds per square inch, 
which would permit the use of standard steam fittings. 

With the ultimate assurance of adequate and dependable supplies of synthetic 
quartz, the outlook is for expansion of industrial applications and a narrowing 
of the wide gap between peacetime and full mobilization requirements. Mean- 
while, an adequate stockpile of natural radio-grade quartz crystal must be main- 
tained for use during an emergency period while synthetic quartz crystal pro- 

ductive capacity is being expanded. 
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TARIFF 
Quartz crystal enters the United States duty-free. 


Radio-grade quartz—Domestic consumption and imports, 1948-52 


[In thousands of pounds] 


1948 


stic consumption _. 
Brazil 
mport price, per pound 


Mr. Irvine. Senator, that concludes my testimony. 
Senator Martone. I want to congratulate you on the clearness of 
ir description of these important materials, both the natural prod- 
uct and the substitute products, together with the status of their pro- 
duction in this country, and the source of the material we have been 
using. It is just such work as you are doing, in my opinion, that can 
make this Nation independent and able to defend itself at any time. 

Mr. Irvine. Thank you. 

Senator Martone. Thank you very much. Mr. Zinner, I want to 

ke this occasion to say to you that the work of your Bureau has 

rt inl been very satisfactor y: 

Zinner. Thank you. 

Si senator Mauone. We have G. W. Josephson, Chief, Construction 
and Chemical Materials Branch. I suggest you be the next witness. 
Will you identify yourself for the committee record and describe the 
field that you cover 


STATEMENT OF G. W. JOSEPHSON, CHIEF, CONSTRUCTION AND 
CHEMICAL MATERIALS BRANCH, BUREAU OF MINES 


Mr. Joserpuson. I am G. W. Josephson, Chief of the Construction 
and Chemical Materials Branch of the Bureau. I have statements 
on seven commodities, ranging from iodine to asbestos. 

Senator Matong. That includes cryolite? 

Mr. JoserpuHson. Yes; and a number of others. 

Senator Matonr. Diamonds and fluorspar? 

Mr. Joseruson. That is right. 

Senator Matonr. Will you “proceed ? 

Mr. Joseruson. I have a relatively short statement for each of 
these, and an expanded version which I gather from talking with 
members of your staff this morning might be well for me to retain 
for the time being if it is your desire. Otherwise, I can turn it in 
now, and it can be made a part of the record and the detail can be 
worked out next week. 

I understand Mr. Holderer would like to determine later how this 
material is to be presented in the record. Is there any particular 
procedure that you prefer? 

(Discussion off the record.) 

Senator Martone. Do you not have a complete text on each one? 

Mr. JosepHson. Yes; I have a version which I can turn in, if you 
wish. It is up to you. 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


itor Martone. I think that you better read your statement 
n the completed text ubject to a completion and editing i} 
eorrection. 


IODINE 


Mr. Joseruson. That is fine. First, we will touch upon iodine 
Iodine has been produce | commercially from such widely divers 


ources as seaweed, oil-well brines, and nitrate deposits. 

lodine and its compoun ls have a number of essential uses. Probably 
he best known application is as an antiseptic. Another important 
medical use is for the control of =~ For this purpose it is gvenel 
ally used in the form of 10: lized s I with which nearly everyone is 
familiar. It is also added to ae feeds for use in areas that are 

turally deficient in iodine. One important industrial use } 
photographic film and it has numerous other applications throughout 
ndustry and in the medical field. 

\t the present time three of the m: jor iodine production centers 

hile, the United States, and Japan. In Chile it is a byproduct 
trate recovery and in both Japan and the United States it is ob 
from natural krines Production statistics are not published 
United States because there are only two firms involved 
uublication of the total would reveal individual company figures. 
in Chile generallv ranges from a million to more than 8 mil 
on pounds per yeer.. oe rators in the area have indicated that the 
output could be increased substantially over this level if the need were 
toarise. In 1952 produc tion in J: apan was estimated at about 660,000 
pounds. 
~ Presently the United States imports iodine from both Chile 
Ji pan. 
ts tend tO be Vial inble from year to year because substat t] ul 
held in the United States and are replenished from time 
In recent years the United States has obtained roughly 
of its supplies from foreign sources. Present sources can 
ily supply all United States requirements. 

[f in time of war only the Western Hemisphere were accessible, our 
essential requirements could be satisfied from Chilean and domestic 
sources. Reserves in Chile are large but it must be borne in mind the 
commodity is a byproduct of nitrate production and therefore the 
production of iodine depends upon the continued production of 
nitr: rs 

If for some reason Chile were no longer accessible as a supplier, it 
belie ved that it would be possible to increase domestic production 
ufficiently to provide for the strategically essential requirements. 
No estimates ‘of iodine reserves in the United States are available, 
but they apparently are adequate for many years of production at 
present or at any accelerated rate that is anticipated as necessary 
in a time of emergency. 

There appears to be sufficient flexibility in the iodine supply ce 
tial to permit adjustment to almost any emergency situation. Thi 
particularly true if an adequate stockpile is maintained as insurance: 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 279 


ist the possible shortages that might result from cutting off 
elon sources and damage to production facilities. 
senator MALONE. The text on iodine will be accepted nd appear in 


record at this point as a part of Mr. Josephson’s testimony. 


Che information is as follows :) 
IODIN! 


I e has been produced commercially from such widely diverse sources as 
veed, oil well brines, and nitrate deposits 
e and its compounds have a number of essential uses. Probably its best 
upplication is as an antiseptic. Another important medical use is for the 
of goiter. For this purpose it is generally used in the form of iodized 
with which nearly everyone is familiar. It is also added to stock feeds for 
areas that are naturally deficient in iodine. One important industrial 
s in photographic film and it has numerous other applications throughout 
ry and in the medical field. 
statistics on the quantities consumed in each of the uses are not avail- 
mut the following table shows the quantities of crude iodine consumed in the 
uction of the various compounds. 


59 


TABLE 1.—Crude iodine consumed in the United States in 1950-52 





ng more than 1 pre 


\t the present time three of the major iodine production centers are in Chile, 
the United States, and Japan. In Chile it is a byproduct of nitrate recovery and 
both Japan and the United States it is obtained from natural brines. Produc- 
n statistics are not published for the United States because there are only two 

s involved and publication of the total would reveal individual company 
ires. Output in Chile generally ranges from a million to more than 3 million 
unds per year. Operators in the area have indicated that output could be 

eased substantially over this level if the need were to arise. 

Japan has long been a source of iodine. For many years it processed seaweed 
but since 1935 the trend has been toward the recovery from brines. The gradual 
line of seaweed iodine output to virtually the point of extinction has been more 
an offset by the growth of output from brines. In 1952 production in Japan is 
estimated at about 660,000 pounds. 

Presently the United States imports iodine from both Chile and Japan. The 
following table shows our imports from these countries during the period 
1939-52 
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Crude iodine imported for consumption in the United States, by countries o; 
origin, 1939-51 


$60, 902 
141, 048 


11 ( 


504 


Imports tend to be variable from year to year because substantial stocks ar 
held in the United States and are replenished from time to time. In recent ye 
the United States has obtained roughly one-half of its supplies from foreign 
sources. Present sources can easily supply all United States requirements. 

If in time of war only the Western Hemisphere were accessible, our essentia 
requirements could be satisfied from Chilean and domestic sources. Reserves ir 
Chile are large but it must be borne in mind the commodity is a byproduct 
nitrate production and therefore the production of iodine depends upon tl 
continued production of nitrate. 

If for some reason Chile were no longer accessible as a supplier, it is believed 
that it would be possible to increase domestic production sufliciently to prov 
for the strategically essential requirements. No estimates of iodine reserves 
in the United States are available but they apparently are adequate for ma 
years of production at present or at any accelerated rate that is anticipated as 
necessary in a time of emergency. 

There appears to be sufficient flexibility in the iodine supply potential to 
permit adjustment to almost any emergency situation. This is particularly true 
if an adequate stockpile is maintained as insurance against the possible shortages 
that might result from cutting off of foreign sources and damage to production 
facilities. 

Senator Marone. It is your opinion that the Western Hemisphere 
can be self-suflicient in case of an emergency ¢ 

Mr. Josernuson, Yes. If the Chilean production is maintained, 
there is no question about that. 

Senator Martone. Thank you. Go right ahead. 


CRYOLITE 


Mr. Joseruson. Cryolite. Cryolite is a sodium-aluminum-fluoride 
principally used as as an electrolyte in the production of aluminum. 
The only known commercial deposit of natural cryolite is in Greenland. 

About 38,000 tons of cryolite were imported into the United States 
In 1952 

Kstimates of reserves in the Greenland deposite have ranged from 
about 10 years at the present rate of production up to about 25 years. 

The aluminum industry prefers natural cryolitee for use in electro- 
lytic cells, particularly when they are being started up. Synthetic 
eryolite, a manufactured product made from fluorspar, soda ash, and 
bauxite, is widely used as a substitute but it fumes and sputters more 
than natural cryolite on the startup. 
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Western Hemisphere can be considered to be self-sufficient 
contains the only known cryolite mine. If supplies from this 
e were cut off from the United States in wartime synthetic 
te would be substituted. 
itor Matong. And could be used satisfactorily in an emergency ¢ 
JosrpHson. It could be used. 
itor Matone. The text of natural cryolite will be placed in the 
dat this point as a part of your testimony, Mr. Josephson. 

[he information is as follows :) 


CRYOLITE (NATURAL) 


Cryolite is a sodium-aluminum-fluoride used as an electrolyte in the production 
luminum, as a binder in abrasives, and in insecticides and ceramics. The 

y known commercial deposit of natural cryolite is in Greenland. Roughly 
f the output is shipped to one processor in the United States and most of the 
er to a processor in Denmark, with smaller shipments occasionally to 

nada 


The following table shows cryolite imported into the United States, 1940-52: 


Cryolite* imported into the United States, 1940-52? 


Short tons | Short tone 
28, 961 | 1947 a 22, OOS 
29, SSG | 1948. 7 a 2, 353 
72, 313 | 1949 20, 506 
51, 968 | 1950 or , 134 
17, 562} 1951. i t 38, S51 
20, 106} 1 38. 373 
11, 424} 

‘atural and synthetic cryolite not separately classified. 
S. Department of Commerce 
Che following table shows refined cryolite exported from the United States: 


° 


Cryolite* exported from the United States, 1940-52 


Short tons | Short tons 

(*) | 1947 

(*) | 1948 

424 | 1849 
, 990 | 1950 
, 064 | 1951 
, 901 | 1952 
» 299 

Natural and synthetic cryolite not separately classified. 

?U. S. Department of Commerce. 

Not available. 

About 1.4 tons of crude cryolite must be processed to recover 1 ton of refined 

ryolite suitable for use by the aluminum industry. 

Estimates of reserves in the Greenland deposit have ranged from about 10 
years at the present rate of production up to about 25 years. 

The aluminum industry prefers natural cryolite for use in electrolytic cells, 
particularly when they are being started up. Synthetic cryolite, a manufactured 
product made from fluorspar, soda ash, and bauxite, is widely used as a substitute, 
but it fumes and sputters more than natural cryolite on the startup. 

The Western Hemisphere can be considered to be self-sufficient as it contains 
the only known cryolite mine. If supplies from this source were cut off from 
the United States in wartime synthetic cryolite would be substituted. 


Senator Martone. In each case it will be understood that you will at 
. later date send us supplementary information to add to your state- 
ment of today. 

Mr. Josepuson. As needed. 
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CORUNDUM 








Corundum is a natural oxide of aluminum. It is the second hari 


natural mineral known, and is used as an abrasive material eithe: 
grain form or bonded into grinding wheels. Its principal appli 
tions are In optical glass grinding and in specialized grinding whe 
for such uses as rough grinding of castings. Approximately thre 
fourths of the corundum grain is used by the optical industry, and ¢ 
remainder is sold in coarser sizes to manufacturers of grinding wheels 
he commodity is currently classified as strategic because of its 1 
lens grinding 


Corundum has been produced in the Western Hemisphere fro 
time to time in the past, but now virtually all of the United States 
upply is obtained from South Africa. The mineral is imported and 
processed by a single firm, the American Abrasive Co. of Westfi 
Mass. This company maintains a purchasing organiz: ition in Sout 
Africa, which collects corundum from the producers and ships it t 
the United States. 

Although corundum occurrences are known in many countries, 
world production is relatively small. In 1951 the Union of South 
Africa, our princip: al source, produced about 5,000 short tons. United 
States imports in = it year totaled 4,893 short tons. 

Since World War I nearly all of the available supplies have been 
needed for current schananeeean 

Fortunately a large measure of relief from corundum supply prob 
lems is found in the fact that fused alumina is used widely as a sub 

titute. It is noteworthy that during periods when corundum imports 
lave been low no atmosphere of acute emergency has developed in the 
industry. The competition between the two materials more or less 
limits the price that can be paid for corundum. In grain form the two 
materials usually sell at approximately the same price. 

On the other hand, corundum is still considered by some consumers 
to be the more efficient abrasive, and therefore preferable. Estimates 
of the loss of efficiency that would result from the substitution of 
fused alumina for corundum in some operations have ranged up to 
30 percent. Additional research is needed to more accurately deter- 
mine the actual differentials. 

If in time of war supplies from Africa were cut off, some corundum 
production capacity probably could be developed in the Wester 
Hemisphere, as deposits have been reported at various locations in 
that area. Canada at one time was a substantial producer, and three 
belts of corundum-bearing deposits are known in Ontario. These 
reserves are considered to be low grade, and therefore the product 
would be high cost—probably far in excess of the price of African. 
During World War II efforts to develop corundum production in the 
United States met with little success, and there is no reason to believe 
that future efforts will be any more successful. 

The most promising means of achieving self-sufficiency in the West- 
ern Liemisphere appears to be the further use of substitutes. A high 
degree of substitution is known to be pre ictieal and further investiga 
tion may prove fused alumina or other substitutes to be completely 
adequate for all corundum applications. 

Senator Matonr. That is very interesting. Great progress has 
been made in recent years in the production of material to displace 
corundum. 
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Mr. Josepuson. Yes, fused alumina has fairly well displaced it. 

senator Matone. The text will appear in the record at this point 
. part of Mr. Josephson’s testimony at this point in the record. 
The information is as follows :) 


CORUNDUM 


rundum, an oxide of aluminum, is the second hardest natural mineral 
wi 
undum is used as an abrasive material either in grain form or bonded into 
ling wheels. Its principal applications are in optical glass grinding and in 
alized grinding wheels for such uses as rough grinding of castings. Ap 
mately three-fourths of the corundum grain is used by the optical industry, 
the remainder is sold in coarser sizes to manufacturers of grinding wheels 
commodity is currently classified as strategic because of its use in lens 
undum has been produced in the Western Hemisphere from time to time 
e past, but now virtually all of the United States supply is obtained fron 
Africa. The mineral is imported and processed by a single firm, the 
nerican Abrasive Co. of Westfield, Mass. This company maintains a pu 
sing organization in South Africa, which collects corundum from the pro 
ieers and ships it to the United States. 
\lthough corundum occurrences are known in many countries, world produc 
is relatively small, probably under 10,000 tons per year. 
‘he following tables contain production, foreign trade, and consumption sta 
ics of this commodity. 


Corundum production, imports, and consumption 


Total 


4 tons of crude corundum concentrate is usually required to make 3 tons of commercial 


Production of corundum by principal countries in metric tons, 1945 


1948 1949 


193 | x4 | 


iland 32 37! } 113 | 187 | 
f South Africa | 54 } 2,5 2, 464 3, 201 


iddition to the cou F undu yroduced in 8S. 8. R. ut dat production 


\ sit 
2 Data not available. 


Since World War II nearly all of the available supplies have been needed for 
current consumption. 

Fortunately a large measure of relief from corundum-supply problems is found 
in the fact that fused alumina is widely used as a substitute. It is noteworthy 
that during periods when corundum imports have been low no atmosphere of 
acute emergency has developed in the industry. The competition between the 
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two materials more or less limits the price that can be paid for corundum. [p 
grain form the two materials usually sell at approximately the same price. 

On the other hand, corundum is still considered by some consumers to be the 
more efficient abrasive and, therefore, preferable. Estimates of the loss of 
efficiency that would result from the substitution of fused alumina for corundum 
in some operations have ranged up to 30 percent. Additional research is needed 
to more accurately determine the actual differentials. 

If in time of war supplies from Africa are cut off, some corundum productio 
capacity probably could be developed in the Western Hemisphere, as deposits 
have been reported at various locations in that area. Canada at one time was 
a substantial producer, and three belts of corundum-bearing deposits are known 
in Ontario. These reserves are considered to be low grade, and therefore the 
product would be high cost—probably far in excess of the price of African 
During World War II efforts to develop corundum production in the United 
States met with little success and there is no reason to believe that future efforts 
will be any more successful. 

rhe most promising means of achieving self-sufficiency in the Western Hemi- 
sphere appears to be the further use of substitutes. A high degree of substitu- 
tion is known to be practical and further investigation may prove fused alumina 
or other substitutes to be completely adequate for all corundum applications. 


CELESTITE 


Mr. Josepnson. The next item is celestite or strontium sulfate. It 
s the principal commercial strontium mineral. The bulk of the celes- 
tite consumed is converted into various strontium compounds. Stron- 
tium burns with a characteristic red color. This property is utilized 
in such applications as tracer bullets, flares, rockets, and fusees. 

Domestic deposits occur in several States, including California, 
Texas, and Washington. However, nearly all of the strontium min 
erals currently being consumed in the United States are imported from 
the United Kingdom and Mexico. The market is small. Imports 
commonly range from about 9,000 to 14,000 tons. Most of the pro 
essing facilities are in the East, and high-grade celestite can be secured 
more cheaply from foreign sources than from the best domestic 
sources, 

Although domestic deposits have not been explored thoroughly, the 
measured, indicated, and inferred ore in known deposits may total as 
much as 3.5 million tons, virtually all of which under present condi- 
tions is considered to be marginal or submarginal. No estimate of 
reserves in Mexico is available, but they apparently are substantial 
and high grade. 

Recent domestic production has been very small and sporadic—gen 
erally not more than a few hundred tons annually. The Bureau of 
Mines has done some research on a flotation process for recovering 
celestite from the large deposits in Texas. During World War II a 
domestic firm processed Texas ore, but the market was found to be 
too small and costs too high for economical operation, so production 
was discontinued. 

Senator Martone. When you say too high cost for an operation you 
are referring, of course, to competition with the imported material ! 

Mr. Joseruson. Yes. 

Senator Martone. There has been no attempt in any manner to 
further the domestic industry by any protection whatsoever ? 
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Josepuson. That is right. 

tor Matone. It might be in the same situation as Dr. Coulter 
to several times yesterday in his testimony. In some cases, 

rto have an industry, it is cessar’y that the protection must 
t. 

JosEPHSON. There is some justification for that viewpoint. As 
r of fact, this next paragraph points out that the prince pal 
facing the potential domestic producer Is competition from 
sources. 

itor MaLonr. Go right ahead. 

JosePHSON. With a small market and tran portation-cost d 


ic producers have tound peacetime compet 


we, domest | 


ropean sources were cut off in wartime, 1f 
can satisly United State requirements 
‘an be built to provide adequate 
ts and Mexico. 
or Matone. That is very interesting. Then it would be just 
tion of whether Congress considered the industry important 


to compensate for the difference in costs. 

JoserHson. That is right. The difference in cost and the 
ties of establishing a production facility during wartime. It is 
iplv a matter of choice. 
ttor M ALONE, There is practic lly ho d {Ti , lty, however, except 


ome, 
JosEPHSON. Yes. 
itor MAaLoneg. ‘The text on celestite will be accepted and appear 
cord at this point asa part of Mr. Josephson’s testimony. 


[he information 1s as follows:) 


CELESTITI 


ite is a mineral consisting essentially of strontium sulfate 
im carbonate) is much less plentiful and consequently cel 
il commercial strontium mineral Che bulk of the celest 
ted to various strontium compounds. Strontium burns 
brilliant red color. This property is utilized 
lets, which permit the gunner to judge the accu \ 
nd warning signal equipment, including flares, rockets, and fusees are used 
hips, railroad, and trucks. Other applications of strontium compounds are 
imics and medicine. Strontium metal and some of its alloys are used as 
ers” for extracting the last traces of gases from electronic tubes 
estic deposits occur in several States, including California, Texas, Washing 
(Arkansas, Utah, Tennessee, and others. However, nearly all of the strontium 
ls currently being consumed in the United States are imported from the 
| Kingdom and Mexico. As most of the processing faciliites are in the East, 
grade celestite can be secured more cheaply from foreign sources than from 
est domestic deposits in the West. 
hough domestie deposits have not been explored thoroughly, the measured, 
ated, and inferred ore in known deposits may total as much as 3.5 million 
s, virtually all of which under present conditions is considered to be marginal 
bmarginal. No estimate of reserves in Mexico is available, but they appar- 
y are substantial and high grade 
Recent domestic production has been small and sporadi generally not more 
ia few hundred tons annually. 
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The following table shows imports of strontium minerals by countries of origi, 


Strontium minerals * imported for consumption in the United States, 1947 
countries 


[In short t 


The Bureau of Mines has done research on a flotation process for recovering 
celestite from the large deposits in Texas. During World War II a dom 
firm processed Texas ore, but the market was found to be too small and 
too high for economical operation, so production was discontinued. Users of 
celestite for chemical purposes generally specify a minimum of 92 percent SrSO 
maximum of 4 percent CaSO,, and maximum of 4 percent BaSO,y Imported 
material usually is about 95-96 percent SrSO,. 

The principal problem facing potential domestic producers is competitio 
from foreign sources. With a small market and transporte ation and other cost 
disadvantages, domestic producers have found peacetime competition difficult 

if European sources were cut off in wartime, it is believed that the stockpiles 
can satisfy United States requirements until production facilities can be built 
to provide adequate supplies from domestic deposits and Mexico. 


INDUSTRIAL DIAMONDS 


Mr. Jospruson. The next item is industrial diamonds. Diamond. 
the hardest mineral substance, has become an important strategi 
material because of its use as an abrasive. The demand for indus irs 
diamonds has increased greatly in recent years with the growth in 
use of cemented carbide cutting tools which are so hard that diamond 
grinding is required in their sharpening. Diamonds are also used fot 
core drilling, truing grinding wheels, and for wire drawing dies. 

Whereas the United States is by far the largest consumer of dia 
monds, it produces none. In 1952 consumption in the United States 
totaled about 12 million carats. Our supplies are obt: ained princi- 
pally from Africa with small quantities from South America. 

Senator Martone. In general, what is the price range per carat! 
Of course, there is such a wide price range on account of difference in 
size and quality. 

Mr. Joseruson. It is just under $4, but let me correct that in th 
ecord. If I remember correctly, it is $3.79. 

Senator Manone. It is in the neighborhood of $3.75 to $4. 

Mr. Joseruson. Yes; but I will verify the figure in the record. 

Senator Martone. Go ahead. 

Mr. Josrruson. It is noteworthy that the Western Hemisphere 
accounts for only about 1 percent of the total world output. 

Some 95 percent of the industrial diamond supply is marketed by 
the producers through an organization called Industrial Distributors, 
Ltd. 

Prior to the period of most rapid growth in the use of industrials, 
producers and dealers had accumulated a stockpile of over 50 million 
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However, during World War II, and since then, this stock- 

; said to have been reduced to the vanishing point, and in the 

e the available supply will come almost entirely from current 
ction, 

Until recent years the demand has been reasonably well serviced by 
roduci ing industry. Some supplies have been channeled into the 
ted States strategic stockpile. However, in the past few years 

ives have been expe rienced in spite of the major production 
sion programs that have been undertaken by producers. 

In case of an emergency in which the United States would be cut 
om its African diamond supplies, the mndustries that have come 
pend upon diamonds would face very serious problems. The 
vely small production in South America might be increased 
vhat through an aggressive exploration and development pro- 

m but the potential of this area is unpredictable on the basis of 
eager data at hand. Under these conditions placement of major 
idence on South America is not warranted. 
ere 1s no current prospect of substantial commercial production 
United States. Fortunately, there are a number of means by 

the United States can prepare for a possible wartime diamond 
tage. Stockpiling is particularly advantageous, because it pro- 
the material with which consumers are familiar. Increasing the 
icy of grinding practice and recovery of diamond-bearing grind- 
cole will conserve available supplies. Researe h by the Bureau 

Mines has shown that proper orientation of diamonds in drilling 
will extend their lives materially—as much as 300 to 400 percent 

many instances. Diamond salv: age from sludges is receiving 
greater attention and it is estimated hat almost 1 million carats will 
ilvaged by industry this year. 

"p rogress is being made in the direction of self-sufficiency through 
the development of alternate grinding methods, including the electro- 
discharge processes, electrolytic processes, ultrasonic abrasive grind- 

i, silicon carbide belt grinding and silicon carbide wheel grinding. 
Re search is also being done on hard materials which may serve as 
— substitutes. Information accumulated in research on the 

vstal structure and synthesis of these hard materials may lead ulti- 

mat {ely to the synthesis of diamond itself. 
all of these projects can make important contributions to the 
evel aaa solution to this wartime supply problem, they deserve the 
ntinued support of both industry and Government. 

Senator Matonr. What did you say in the preliminary statement 

uit the consumption of this material annually ? 

Mr. JosepuHson. Around 12 million carats. That was the 1952 fig- 
ure. It has been rising. 

Senator Martone. About what percentage would be salvaged, 
your judgment ? 

Mr. JoserpHson. Would be salvaged ? 

Senator Martone. I understood you to say that certain numbers of 
diamonds will be recovered this yea1 

Mr. JosepHson. They have never reached a million carats yet, but 
they hope to reach the order of a million. 

Senator Matonr. That would be about 8 to 10 percent. 

Mr. Josepuson. Yes. 

Senator Martone. If the emergency occurred within, say, a year or 
two, what percentage of this 12 million carats could be substituted 





285 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


by other grinding methods and other methods, say, in drilling, if any 
uch substitute is available? 

Mr. JoseruHson. Of course, that would depend entirely upon the 
degree of the emergency. In other words, the amount of diamond on 
hand, and so forth. 

Senator Matonr. Yes. Of course. Just take it for granted that 
sud \ nly you just had to get right down to bedrock, what percentage 
within the next year or two do you think you could displace 
other methods. 

Mr. Josernson. The answer to that would depend entirely on how 
vou assumed some of these alternate grinding methods could be devel- 
one “dl. I have seen estimates that purporte d to claim that as much ; 

a recent could be substituted or dis} Is iced, if you will, within the first 
year with rising percentages over a parted of 3 to 4 years thereafter, 
is the new methods were developed, as the familiarity of indus try 

nereased, and so forth. You could not assume that you could substi 
tute a very high percent in the first year without losing substantial] y 
in the way of efficiency of operation. 

Senator Martone. I did understand you to say that there was a 
possibility of eventual substitution. 

Mr. JoserHson. Yes; that is right, by these various means I out- 
lined. 

Senator Martone. And that justifies in your judgment a continu- 
ation of the experiments along that line? 

Mr. Joseruson. Yes; that is right. 

Senator Martone. There is no difficulty, of course, in transportatio! 
of this material. That can be done by airpl: une or submarine. 

Mr. Josernuson. That is right. I was interested in your discussion 
of that with Mr. Zinner. Diamonds run about 2,200 carats to the 
pound so we are talking in the order of 2 or 3 tons of diamonds in a 
year, which, of course, could be put on a few airplanes. Nobody 
would be foolish enough to put them all on one. You could undoubt- 
edly fly them. 

Senator Matone. Or submarine or any other means of transporta- 
tion. 

Mr. Josepuson. Yes; that is right. 

Senator Marong. That is very interesting. Do you have a text? 

Mr. Joserpuson. Yes. 

Senator Martone. The text on industrial diamond will be accepted 
and included at this point in Mr. Josephson’s testimony. 

(The information is as follows:) 


Witil 


INDUSTRIAL DIAMONDS 


Diamond, the hardest mineral substance, has become an important strategic 
material because of its use as an abrasive. Diamonds are used both as individual 
stones, and as crushed material. The larger proportion of the latter is bonded 
into grinding wheels. The demand for industrial diamonds has increased greatly 
in recent years with the growth in use of cemented carbide cutting tools. These 
carbides are so hard that diamond grinding is required in the sharpening of tools 
and forming of other objects made from these materials. Diamonds also are used 
for core drilling, truing grinding wheels, and for wire drawing dies. Because of 
its esssentiality in these uses diamond has become a very important factor in 
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ning the high efficiency of American manufacturing methods. An esti- 
f the distribution of diamond use for 1952 is shown in the following table: 


Distribution of industrial diamond use in 1952 
arata 

boart, and diamond powder or dust-.-----.--- —s . 9, 000, 000 
ial stones: 

» and DIASt BOO GF Ne in cn necnncnmeen setae atti tid _.. + 1,000,000 

ssing grinding wheels____--- : : : k 400, 000 

dies intecndiiaanle . ~ ; 50, 000 

ng and turning_-- 5 ; ; ss 10, 000 

ellaneous__----~-~- utes alias ait ‘ 110, 000 


1, 100, 000 


12, 000, 000 


eas the United States is the largest consumer of diamonds, it produces 
Our supplies are obtained principally from Africa with small quantities 
South America. World production in 1952 is shown in the following table: 


World production of diamonds in 1952 


fln met rats) 


t ato] 


-owned mines in Namaqualand, 
te, subject to revisio1 


It is noteworthy that the Western Hemisphere accounts for only about 1 
percent of the total world output. 

Some 95 percent of the industrial diamond supply is marketed by the producers 
through an organization called the Industrial Distributors, Ltd. World produc- 
tion and imports to the United States during the past 5 years are shown in the 
following table: 


World pro 
ductior 

industrial 
diamonds 


Carats 
7, 700, 000 
1 800. 000 


2, 600, 000 


1 
I 
14, 000, 000 
15, 800, 000 
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Prior to the period of most rapid growth in use of industrials, producers 
dealers had accumulated a stockpile of over 50 million carats However 
ing World War II and since then this stockpile is said to have been reduc 
the vanishing point and in the future the available supply will come almost 
; 1 current production 
cent years the demand has been reasonably well serviced by thi 
industry and some supplies have been channeled into the United §S 
tockpile. However, in the past few years shortages have beer 
ed in spite of the maje production expansion programs that ‘eae 
rtaken by producers 
f an emergency in which the United States would be cut off fr 
1iond supplies, the industries that have come to depend up: a 
very serious problems. The relatively small ov in 
ht b reased somewhat through an aggressive expl 
t ra ) the potential of this area is u predictable oO! 
meager data at hand. Under these conditions placement of 
dence on South Americ s not warranted. 
s no current prospect of substantial commercial production 
{ Fortuna there are a number of means by which the 
cin prepare Pi ssible wartime diamond shortage. Stockpi 
advantageous because it provides the material with which 
re familiar. Increasing the efficiency of grinding practice and rec 
md-bearing grinding sludges will conserve available supplies Re 
reau of Mines has shown that proper orientation of diamonds ir 
will extend their lives materially—from 300 to 400 percent Di: 
e from sludges is receiving greater attention and it is estimated that 
Ll million carats will be salvaged by industry this year 
gress is being made in the direction of self-sufficiency through the « 
velopment of alternate grinding methods, including the electro-discharge 
processes, electrolytic processes, ultrasonic abrasive grinding, silicon carbide | 
grinding, and silicon carbide wheel grinding Research is also being done 
on hard materials which may serve as diamond substitutes Informatio 
cumulated in research on the crystal structure and synthesis of these hard m: 
terials may lead ultimately to the synthesis of diamond itself. 
As all of these projects can make important contributions to the eventual 
lution to this wartime supply problem, they deserve the continued support 
of both industry and Government. 


Senator Mauoner. Proceed. 


FLUORSPAR 


Mr. Joseruson, The next commodity is fluorspar. Fluorspar has a 
number of essential uses. At present the largest single use is in steel 
making where it acts as a flux. The second largest use is as a raw 
material in the manufacture of hydrofluoric acid. 

The United States is the largest consumer of fluorspar in the world. 
In 1952 it used a total of 521,000 tons, but domestic production capacity 
supplies only about two-thirds of the tonnage consumed. Mexico is 
the largest supplier of foreign fluorspar to the United States. Ger- 
many, Spain, Canada, and Italy also supply the United States with 
substantial quantities. 

In the past few years there has been a shortage of fluorspar, but 
supplies have now increased sufficiently to satisfy current require- 
ments, 

In event of an emergency that would cut off sources outside the 
Western Hemisphere it seems probable that the stockpile and in- 
creased production in the United States, Mexico, and Canaiie could 
meet the essential defense requirements. Facilities now in being in 
the United States could not supply all of the anticipated demand. 

Fluorspar reserves containing 35 percent or more calcium fluoride 
would include nearly all the known deposits that are workable under 
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nt economic and tex hnologie conditions. Reserves of dome stic 
ntaining 35 percent or more calcium fluoride are estimated by 
United States Geological Survey to total 15 million short tons. If 
;in Mexico and Canada are added to those of the United States 
| of ore containing over 35 percent is estimated to be 23 million 
tons. An additional 500,000 short tons are estimated for other 
Western Henisphe e ai segene United States reserves of 
cont ainin LD to ) percent calcium fluoride are estimated to 
ilion short tons. 
sfactory substitute has been found for fluorspar in the manu- 
»of steel. More rest arch on this problem is needed. Similarly, 
luoric acid is essential in most of its uses, and therefore the 
tunity for substitution is limited. 
e potential source of fluorine exists 
fluorine is a constituent of phosphate ! 
» 1S p yrracticed to a limited extent but wider « X} loitation of t 
ce could reduce the need for fluorspar 
hough the United States is no longer self-sufficient in fluorspar 
roximity of the supplementary sources in Canada and Mexico 
mizes the risk of supply interdiction in wartime. There are a 
r of avenues through which the self-sufliciency position of the 
d States may be improved. United States fluorspar reserves 
ibly can be increased through exploration and research on benefi- 
tion. Development of a satisfactory flux to serve as a substitute 
metallurgical grade fluorspar would reduce the fluorspar require- 
Research and development projects directed toward the re- 
ry and utilization of waste fluorine from phosphate-rock proc- 
¢ can increase substantially the domestic production of fluorine- 
ng raw materials. 
Senator Matone. Is any particular work being conducted at this 
me to increase the recovery of fluorine from phosphate rock 
Mr. JoserHson. Yes. The industry has done quite a little. TVA 
iasdone some. The Bureau of Mines has a project in one of its labora- 
ies. The material that is recovered in industry now is principally 
: silicate form which is useful for some applications, such as water 
fluorination and so forth, but it does not have the form that is most 
valuable in industry. TVA has developed one means of producing 
calcium fluoride, which of course is the desirable form because it is a 
direct substitute for fluorspar. It, however, has some very serious 
chnical flaws and therefore it is not an acce pted commercial process 
as yet. There is progress that is being made and we want to urge that 
research be continued because we feel it is a marvelous opportunity. 
Senator Martone. Do you have a complete text? 
Mr. Josrernson. Yes. 
Senator Matone. In your text the amount of fluorspar used and it 
cost is outlined ? 
Mr. Joserpnuson. The statistical background is in there. 
Senator Martone. So the text on fluorspar will be accepted and ap- 
ir in the record at this time, as a part of Mr. Josephson’s testimony. 
(The information is as follows:) 


F'LUORSPAR 


The term “fluorspar’ commonly is applied to the mineral fluorite, calcium 
fluoride. It occurs widespread throughout the world in veins and beds or as dis- 
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General imports of fluorspar into the United States, by countries 


he United States is the largest consumer of fluorspar in the world, but cur- 
domestic production supplies only about two-thirds of the tonnage consumed. 
cico is the largest supplier of foreign fluorspar to the United States. Ger- 
Spain, Canada, and Italy also supply the United States with substantial 
ties, 
the past few years there has been a shortage of fluorspar but supplies have 
»w increased sufficiently to satisfy current requirements. 
In event of an emergency that would cut off sources outside the Western Hemi- 
here it seems probable that the stockpile and increased production in the 
ted States, Mexico, and Canada could meet the essential defense require- 
ts. Discoveries of additional fluorspar in Mexico during recent years and 
insion of production facilitites in both Mexico and Newfoundland have con- 
uted to the production potential. Facilities now in being in the United 
tes could not supply all of the anticipated demand. 
uorspar reserves containing 35 percent or more calcium fluoride 
e nearly all the known deposits that are workable under 


Kil 


wo 
present 


d technologie conditions as well as some deposits that cannot now | 


nomically because they are remote from markets, are subject 


h mining and milling costs, or tain excessive amounts 


oO 


purities. A few deposits omitted from this group because they 
in 385 percent calcium fluoride may be minable because they are near markets 


ont: 
conta 
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and can be mined and processed easily. Measured, indicated, and inferred ra 
serves of domestic ore containing 35 percent or more calcium fluoride are est; 
mated by the United States Geological Survey to total 15 million short tons 
averaging about 45 percent calcium fluoride. If reserves in Mexico and Canada 
are added to those of the United States, the total of ore containing over 35 
percent is estimated to be 23 million short tons. An additional 500,000 short 
tons are estimated for other known Western Hemisphere deposits. United States 
reserves of material containing 15 to 35 percent calcium fluoride are estimated 
to be 20 million short tons with an average calcium fluoride content of about 
20 percent. 

No satisfactory substitute has been found for fluorspar in the manufacture of 
steel. More research on this problem is needed. Similarly, hydrofluoric acid is 
essential in most of its uses, and therefore the opportunity for substitution is 
limited. 

A large potential source of fluorine exists in the fertilizer industry becaus 
fluorine is a constituent of phosphate rock. Recovery of this fluorine is pra 
ticed to a limited extent but wider exploitation of this resource could reduce 
the need for fluorspar. 

Although the United States is no longer self-sufficient in fluorspar the prox- 
imity of the supplementary sources in Canada and Mexico minimizes the risk 
of supply interdiction in wartime. There are a number of avenues through 
which the self-sufficiency position of the United States may be improved. United 
States fluorspar reserves probably can be increased through exploration and re 
search on beneficiation. Development of a satisfactory flux to serve as a substi- 
tute for metallurgical grade fluorspar would reduce the fluorspar requirement. 
Research and development projects directed toward the recovery and utilization 
of waste fluorine from phosphate rock processing can increase substantially the 
domestic production of fluorine-bearing raw materials. 


ASBESTOS 


Asbestos is a name applied to a number of fibrous minerals. The principal 
variety is chrysotile, which is a hydrous magnesium-silicate. There are a num- 
ber of other varieties, but only two of them, amosite and crocidolite, have sub 
stantial commercial markets. Amosite is a complex iron magnesium hydrous 
silicate and crocidolite a sodium iron hydrous silicate. Certain grades of these 
three varieties are classified as strategic because they have important defense 
uses and are obtained from overseas. As the problems involved are quite indi 
vidual, the three varieties will be discussed separately. 

sasic statistics are shown in the following tables: 


1sbestos-chrysotile—Imports by country of origin 1948-52 


{In short tons] 


Other ! 


> Total 
Rhodesia 


1948 ae 10, 513 o, 708 
1949 Raiwenies 783 13, 722 i 602 
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628, 951 
486, 328 
1950 a 9, 892 , 547 690, 223 
1951 ; 6 7, 725 912 737, 644 
1952 e Pf 10, i 628 | 681, 792 


Southern re | 
| 
| 
| 
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1 Estimated in part. 


Short tons 


1948 ‘ueiete : 675, 746 
1949 532, 708 
1950 —_ / : : 727, 002 
1951 — z 796, 992 
1952 aes a ; 1705, 000 


1 Estimated. 
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isbestos-chrysotile—Domestic production (sales), 1948-52 
Short tons 
——e 
anes Gee 
avin” 
scitshiilibacatial: tae a 
nae _._ 7§2, 000 


hestos-amosite* and crocidolite—Imports by country of origin 1948-52 


{In short tons] 


Crocidolite 


Africa 2 


f South Africa is the only source 
1all quantities from Australia during certain years 


AMOSITE 


site is produced commercially only in South Africa and the United States 

ted about 19,000 tons in 1952. Amosite is important from the defense 

int because it is used in making heat insulation products such as cover- 

gs for marine boilers and turbines and similar applications. Substantial ton- 

ges also are used as a constituent of 85 percent magnesia, which is a leading 

ndustrial insulating material. The past few years have been characterized by 

shortages of amosite. However, production capacity is being increased consider- 
bly in Africa so more adequate servicing of the market may be forthcoming. 

{s there are no known commercial deposits of amosite in the Western Hemi- 
re, interruption of the flow of supplies from Africa soon would be felt by the 
suming industries in the United States. Accumulation of a stockpile of 
site would, of course, be very desirable to meet such a contingency. 

Greater self-sufficiency can be sought principally through the development of 
substitutes. In periods of shortage some relief can be achieved through substitu- 
ion of Canadian chrysotile for amosite. Another promising substitute is glass 
fiber on which considerable research has been done. A glass-fiber substitute for 
unosite felt insulation has been found to be technically acceptable, but its cost is 
bout seven times as high as the amosite product, and therefore it is not con- 
sidered to be a practical substitute to date. 

Although some progress is being made toward the reduction of United States 

pendence upon South African amosite in time of emergency no panacea is in 
it and therefore stockpiling of amosite still is desirable from the standpoints 

f cost, quality, and adequate servicing of established users. 


CROCIDOLITE 


Crocidolite, or blue asbestos, is produced in Australia, Bolivia, and South 
Africa. The United States purchased about 7,000 tons of African crocidolite in 
1952, and about 400 tons of Bolivian. 

The African crocidolite is used principally in making asbestos-cement pipe, 
whereas the Bolivian is primarily valuable for the manufacture of gas filters. 
The commodity has been classified as strategic because of the latter use. The 
African crocidolite is not considered strategic. 

In a period of emergency, the Western Hemisphere would be self-sufficient in 
the strategic grade of crocidolite. If South America were cut off in a period of 
emergency no sources of crocidolite of this quality would be available to the 
United States. No deposits are known to exist in North America. 
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A solution to this problem is in sight. It is now anticipated that United States 
dependence upon foreign crocidolite for strategic filter applications will 
eliminated through the substitution of glass fiber. 










be 


CHRYSOTILE 






Chrysotile is the principal variety of asbestos. In recent years the United 
States has consumed in excess of 700,000 tons of this type of asbestos annually, 
Of this total, the bulk is used in making various building and industrial products 
such as asbestos-cement products, asphalt tile, and asbestos paper, and nearly 
30,000 tons of the longer grades of chrysotile is used in the spinning of asbestos 
fabrics and for other applications in which long fibers are necessary. 
A portion of these spinning fibers is used in applications where a very low iron 
content is necessary, primarily for the insulation of electric cables. As this grade 
s used in military applications it has been classified as a strategic material. 
Only relatively small quantities of chrysotile are produced in the United States 
(approximately 6 to 8 percent of requirements). The bulk of United States 
hrysotile supply comes from Canada. 
In the past Southern Rhodesia has supplied nearly all of the low-iron fiber 


this country 









Ist 





The only domestic sources of low-iron fiber are a number 
\rizona, which produce high-quality fiber, but in very small quantities, 
Self-sufficiency may be achieved ultimately through discovery of deposits 
velopment of substitutes and svnthesis. 
heing 


lor 





[mines i 







de- 
Exploration of all of these avenues is 
carried on both by industry and Government organizations and these are 
g-term programs that deserve full and continuing support. 


Senator Martone. In your judgment, then, Mr. Josephson, the 


outlook is very favorable for ultimate self-sufliciency in the United 
states ! 









Mr. Joseruson. Ultimately, yes. We have a lot of work to do yet. 

Senator Matong. The projects you are conducting are discussed in 
the text ? 

Mr. Joseruson. Yes, or if it is found that Mr. Holderer feels a little 
more expansion on that should be included, we can very easily do that. 

Senator Matone. I think it should be included in each case. I am 
going to suggest that if you will, within the next 2 or 3 weeks, expand 
your statement on each of the materials that we are not now self- 
suflicient in the United States or the Western Hemisphere, to include 
some detail of the experiments, exploration that is being conducted, 
and the reasons for their continuance, describing the process and 
annual cost. I think that is very important. 

Naturally, in peacetime with the normal trade between nations un- 
interrupted, obtaining the asbestos is no problem. 

Mr. Josepnson. It is a problem in some instances. 














In other words, 


it is a selective thing. Certain qualities and certain grades have been 
very short. There was a period of a year or two in which almost all 


grades were in short supply. 
Senator Matonr. Demand takes care of that. 
Mr. JosepHson. Overa period of time. 
Senator Matonr. When the demand is sufficient and the price in- 
cludes a profit, the material is available. 
Mr. Joseruson. In asbestos that is certainly true. 


Senator Matonr. I think it is true in practically all materials. But 
when 









we are talking about our own economic structure, and our own 
national defense, that presents an additional problem and it is just 
a question of how serious we consider the problem and how far Con 
eress wants to go in establishing the principle of self-sufficiency in 
time of emergency. 

Mr. Joserpuson. We feel it is well worth the continuation and ex- 
pansion of work on synthesis of the asbestos. It is a difficult technical 
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roblem, and it will take a number of years. But even at this early 

age of our laboratory work, we find we can make crystals which 

fiberize. Most of the ones we have made so far are too brittle 

e of commercial interest. Knowledge of crystalization techniques 

‘ of compositions will accumulate over a period of time, and 
ultimately will result in better quality. 

Senator Martone. Three or five years of work might mark great 
progress ¢ 

Mr. Josepuson. I would suggest that 5 years should be the minimum 
target. 

enator Matonr. In your judgment if such an objective was estab 

d, is there reasonable expectancy that we might become self 
ient in the Western Hemisphere. 
JosepHson. Of course, that depends primarily upon the capac 
success, and luck of the various research programs. Naturally 
would not be supporting such research programs if we did not 
think there was a good chance of success. Even though the following 
example may have to be discounted a little as prematurely optimistic, 
there is an indication of future prospects in the fact that the latest 
fibrous material that our laboratory has synthesized has sufficiently 
go d ——— to warrant asking some asbestos consumers to look 
it over and see what they think of it. That does not mean our technol- 

oe feel it is the ultimate answer, but at least it shows that this 
research is coming along in a satisfactory manner. 

Senator Martone. With a reasonable stoc kpile and continuation 
of your work you feel that the security of the United States would 
be << well taken care of? 

. JosePHSON. Yes, ours and other research work. I do not think 
we can discount the stockpile yet. That is, in the amosite phase. 
We may soon be able to discount it in the other two. 

Senator Matonse. Which will cut down the tonnage of material. 

Mr. Joseruson. Yes. 

Senator Martone. I would suggest again, Mr. Josephson that you 
proceed to describe in more detail the experiments and the important 
investigations now underway in these materials you have covered in 
your testimony. 

Mr. Josernson. I will submit that over the period of the next 2 or 3 
weeks. 

Senator Matonr. We thank you very much for your appearance 
here. 

[r. JosepHson. Thank you, sir. 
(The information requested is as follows :) 


ADDITIONAL INFORMATION ON CORUNDUM, CELESTITE, INDUSTRIAL DIAMONDS, 
FLUORSPAR, AND ASBESTOS 


CORUNDUM 


‘he substitution of fused aluminum oxide for corundum was studied by the 
Munitions Board in connection with stockpiling. A canvass of industry opinion 
led to the conclusion that stockpiling for grinding wheel applications was no 
longer necessary. Further study of corundum substitutes may lead to further 
reduction of dependence on overseas sources of natural corundum. 


CELESTITE 


Research conducted by the Bureau of Mines on celestite beneficiation, published 
in Report of Investigations No. 4018, indicated that a concentrate of good quality 
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can be produced. Commercial firms have also investigated the possible domestj 
production of celestite and at least one has stated that a satisfactory prodyc 


could be produced when there is a substantial demand at a sufficiently high pri 


INDUSTRIAL DIAMONDS 


The progress made during the past few years in the development of the alterna 
grinding methods is particularly noteworthy because they offer a large measure 
of relief from a major diamond shortage. The electro-discharge processes 
clude those that remove stock by sparks or an arc maintained between the wo, 
(the anode) and the cathode. Electrolytic grinding is accomplished by passag, 
of current between the work and cathode through an electrolyte. In ultrasonj 
grinding the tool is vibrated at ultrasonic frequencies as an abrasive, such as 
boron carbide, in a liquid flows over the tool and the work. Silicon carbide belt 
and wl grinding are not new but they are receiving renewed attention because 
yf their potential utility in grinding of carbides. 

All of these methods are undergoing experimental testing on a substantial se: 

try and some are in full production installations. The industry 
adual adoption of these processes over a period of time but the rate 
’ of their substitution for diamond grinding is pres 


rch on hard materials that may serve as diamond substitutes also 
ng but is still in a relatively early stage Some of the materials, 
m carbide, are availabie commercially and have a limited use, b 
; mn or improved materials that have greater utility as dik 
bstitute The Bureau of Mines maintains a research project to contribut 
to progress in this field. To date the Bureau has worked on methods of making 
various hard materials and better compacts. Currently primary attention 
being given to the production and testing of hafnium carbide. To date a ma 
weakness of the prospective substitutes is a tendency toward brittleness 
being accumulated on the erystal structure and synthesis of the } 
als and the findings are being published in a series of reports. 


FLUORSPAR 


Flnorspar deposits in the United States are being explored by both industry 
and Government agencies and in both Mexico and Canada new resources are 
developed. These are all contributing to an improvement in the fluorspar 
sufficiency position of North America. A small amount of research is als 
ng done on recovery of fluorspar from complex ores. Even more noteworthy 
from the long-term viewpoimt is the growing interest in recovery of fluorine 
containing byproducts from the processing of phosphate rock. A considerable 
number of phosphate processing plants have equipment to recover fluorine com- 
pounds. These are marketed for use in water treatment, insecticides, and other 
applications but the market is relatively limited at present. Growth in water 
fluoridation may increase the market considerably. Some development work has 
also been done on recovering the fluorine in calcium fluoride form which could 
be directly substituted for natural fluorspar, but this has not reached commercia 
suecess. The problem is being studied by both industry and Government organ 
ition There is a need for improvement of equipment to increase recoy 
development of methods and equipment for producing high-grade calcium fluoride 


and hydrofluoric acid economically 


The Bureau of Mines is contributing to the solution of fluorspar supply 
lems through research on fluorine from phosphate rock, research on beneficiat 
of complex ores, and occasional investigation of deposits. As the funds avail 
able are very limited, these are all relatively small-scale projects. 


ASBESTOS 


conducted by the Navy Department. The development of substitutes is encour- 
aged bv using only performance specifications in purchasing. These do not re 
quire incorporation of amosite if the necessary properties can be attained by 
other means. Some progress has been made but not enough to permit removal 
of amosite from the list of strategic materials. 

Research on the use of special glass fiber as a substitute for crocidolite asbestos 
in gas filters is yielding very encouraging results, 


Investigation of substitutes for products containing amosite asbestos is being 
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The Cas- 
bestos mine in western Canada is being developed commercially. Pre- 
investigation of the asbestos from this deposit indicated that a large 
» of the fiber was of spinning grade and low-iron quality. Early com- 
xdluction, which is now in the product-testing stage, supports the pre- 
optimistic. Output from 


iron chrysotile problem is being attacked in several ways. 


p ( 
ry findings and consequently the industry is very 


source of low-iron chrysotile—the Arizona deposits—is being 
h exploration loans and purchase programs of Government agencies 
ile capable of meeting low-iron specifications can also be produced by 
ting chrysotile of higher iron content. Two types of 
ve been developed commercially and additional research on beneficiation 
is is in progress in both industrial and Government laboratories 
as synthetic resin and glass fiber, ¢ 


assisted 


heneficiated chrvso 


» applications substitutes, such 


sfactorily. 
oximity of the large Canadian asbestos mines is a great advantag 
ng for self-sufficiency of the Western Hemisphere in wartime 
an be supplemented by stockpiling of grades that must 
uurces or are required in abnorm : qual 
dy of the latter point may justif f hi 
grades in the stockpile. 


tion 


ashestos synthesis is 
reported synthesis of 
ed commercial success 


Bureau of Mines is participating it > sear for natural 


i synthesis. These are 


y deposits and is 
ting research on substitutes, beneficiation, an 


crams that are directed toward the ition of the complex prol 
foreign sour 


I ( 
d and thereby greatly reducing the present dependence on f 
ly. 

Senator Matonr. Mr. Blue, will you name the materials that you 
tend to cover in your testimony? First identify yourself for the 


nose of the record. 


STATEMENT OF DELWIN D. BLUE, ASSISTANT CHIEF, LIGHT 
METALS BRANCH, BUREAU OF MINES, DEPARTMENT OF THE 


INTERIOR 
Mr. Buur. I am Delwin D. Blue, Assistant Chief of the Light 


Metals Branch, Bureau of Mines. I am here to discuss the light 
metals, aluminum, magnesium, titanium, and their respective ores. 


I will discuss them under the headings of the metal commodity. 
ALUMINUM 


\luminum. All of the commercial production of aluminum is 
obtained from a naturally occurring ore called bauxite. The term 
“bauxite” is used to describe the materials containing aluminum oxide 

association with other minerals and is not specific for a fixed chem- 
cal composition. Bauxites vary from high grade ores consisting of 

lmost pure aluminum oxide hydrates to ores containing large per- 
ntages of other elements, usually iron or silicon compounds, or 
oth. 
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The self-sufficiency of the United States in aluminum ores is of 
necessity based on the domestic availability of ores that are amenal 
to alumina extraction by present-day commercial practice and in exist 
ing plants. Since 1942, the reserves of bauxite that can be econo, 
cally treated have been greatly extended through the developmen 
of processing techniques for treating ores of higher silica and iron 
content than those used in 1942. However, the requirements fo! 
bauxite, which were slightly below 1 million tons in 1940, hay 
greatly expanded, and based on an aluminum production of 1.5 m 
lion tons by 1954, United States requirements in the near futur 
will be 6 to 7 million tons annually. 

In comparison with such requirements the United States know 
reserves of commercially usable bauxite are limited and based « 
the present consumption pattern would last about 6 years with t) 
absence of imports or stockpile. Reliance on these reserves in times 
of war would require greatly expanded mining and shipping opera 
tions. Most of the United States reserves of bauxite are located 
two counties in Arkansas. 

In North America there are no known bauxite deposits outside « 
the United States. Canada is a major bauxite consumer and all of 
its requirements must be imported, Thus the accessibility to bauxite 
for North America in time of war is the same as for the United States 
The requirements will be increased to include Canadian consumptio) 
of 2 to 3 million tons per year. 

Over the past 5 years about 60 percent of the United States and all 
of Canada’s requirements have been imported. From 1947 to Febr 
ary 1952, a small percentage of United States imports were received 
from Indonesia, but after January — a imports came from th 
Western Hemisphere countri Now, the major source of United 
states imports are Surinam (Du itech Guiana) and Jamaica, with sma 
quantities from British Guiana. Canada imports bauxite from Brit 
sh Guiana and West Africa and mines and processes bauxite to ali 
minainJamaica. The opening of the Jamaican deposits has probably 
placed the U nited States and Canada, the major Western Hemisphere 
consumers, in a better strategic position with respect to bauxite because 
of the shorter supply cas Mining operations in the West Indies 
could, in all probability, be expanded to supplant those of the Guian 

The Western Hemisphere has larg 
unit would be self-sufficient. 

With regard to United States self-sufficiency in aluminum ores, one 
of the major requirements is the development of a method, or pre- 
ferably more than one method, for recovering aluminum from alum 
num silicate materials that exist in practically inexhaustible quai 
tities within the United States. Much of the basic technology fo1 
such recovery has already been developed on a small seale. Data o1 
the most economical recovery methods, equipment design, plant lay. 
out, remain to be determined. Determination of process variations 
required for treatment of different domestic ores is also required. 

A reevaluation of the bauxite reserves in the United States based 
on technologic developments allowing use of lower-grade ores would 
be of value in determining optimum usage of the domestic reserves. 


The quantities of bauxitic materials containing in excess of 15 percent 
SiO, are virtually unknown. 


e reserves of bauxite and as a 
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\ solution to the problem of producing large quantities of firm 
w-cost electric energy would strengthen the aluminum industry. 
During the 1950-54 expansion program the industry turned to a large 
extent to the use of natural gas as a source of electrical power. ‘This 
ree ho longer appears promising for future expansions and a more 
ent method for converting low-grade coals and lignites to elec- 
energy is needed. 

Senator Matong. Do you have a text on aluminum? 

Mr. Buur. Yes,1 do. I would like to reserve the privilege of making 

further statement. 

Senator Martone. It will be understood that any additional infor- 
on will be submitted later and the text on aluminum will be 
pted as part of Mr. Blue’s testimony at this point. 

(he information is as follows:) 


BAUXITE AND ALUMINUM 


SUMMARY 


hough aluminum is one of the most abundant elements in the earth’s crust, 
despread use in metallic and nonmetallic applications has occurred in the 
alf century. The term “bauxite” has been applied to the richest naturally 
ring materials that consist mainly of hydrated aluminum oxides. Bauxite 
d in the production of metal, synthetic abrasives, chemicals, and refrac- 
and of the total consumption in the United States approximately s8U 
nt goes into the production of metal. 
e physical properties of bauxite are not as important as the chemical 
sis. All consumers request a maximum AI.O; content. The most objec 
able impurity for alumina production is silica, SiOx, High iron content is 
ental in some of the minor uses of bauxite. Nearly 90 percent of the 
na is reduced to aluminum. The other alumina is used largely in the 
tion of chemicals and artificial abrasives. Of the industries using baux- 
iich is not converted to alumina, the abrasive, chemical, refractory, 
ent, and oil-refining industries are the principal consumers. From this list 
be seen that virtually all of the industries which use bauxite are important 
itional defense. 
1951 and 1952 approximately two-thirds of the world production of virgin 
1inum metal was obtained from reduction plants located in Canada and the 
ited States. The North American Continent has very limited reserves of 
xite. Canada is totally dependent on imported ore, and the United States 
ed 60 percent of its 1951 supply (6S percent in 1952) Most of the im 
ed bauxite comes from South America but immense deposits recently dis- 
ered in the Caribbean Islands will make major contributions in the near 


l re 

\ large expansion of the aluminum and other bauxite consuming industries 

irred during World War II and again under the Defense Production Act of 

0 to provide materials for defense. However, the accelerating consumption 

aluminum for civilian uses indicates that larger supplies than presently) 

inned will be needed during the next 10 years even in a peacetime economy. 

e supply of raw materials, in all stages of manufacture, from raw ore to 

ibricated metal, abrasive grain, high aluminum refractories, and chemical 
products will become more difficult as consumption increases. 

The aluminum industry in the United States and Canada is based on the use 
of bauxite as the source of the metal. The major steps in the production of 
aluminum are mining of the bauxite, the extraction of a pure aluminum 

‘ide from the ore by chemical means and the electrolytic reduction of the oxide. 
While aluminum is the most abundant metallic element, bauxites account for 

ily a minute proportion of the earth’s alumina content. Most aluminum occurs 
naturally in chemical combination with silica but the production of alumina 

om low-silica bauxite is less complex than from aluminum silicate. 

Much research has already been directed toward finding methods of using the 
vast quantities of lower-grade aluminum-bearing materials as substitutes for 
bauxite. Alumina has been produced from some of these potential ores, but 


39888—53—pt. 1——20 





302 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


methods tried to date have not proven commercially competitive. The I 
Mines has recovered alumina from anorthosite and is currently condu 
demonstrate the possibility of using this and other aluminum si 

es of alumina. Should the United States be deprived entirely of in 

e short of metal-grade bauxite, the next best alternative now 

use of low-grade bauxites rhe term “low grade” is a genera 
arily applied to relatively high-silica bauxite. Since there are mate 

silica contents ranging from currently acceptable grades of bauxite t 
hich the silica exceeds the alumina, and since the quantities of res¢ 
greater with the increase in silica content, the transition to using 

es could be made gradually. Additional processing facilities w« 

{ and investment and production costs w 


! n the United States use domestic ore. W 
bauxite may last 20 or more years at the curre 
mplete dependence on domestic material would exhaust 


ief sources of imported bauxite and, sir 
receives much of its bauxite fro1 
ates, consideration must be given t 
reserves of Caribbean countries. 


WORLD PRODUCTION 


ed 10,984,000 (12,837,000) it 
> 671,000 tons British Guiana, 2,085,000 
ran 1,124,000 tons. Jamaica did not beg 
O00 tons were shipped to the United States 
I rest domestic producers. Although most of 
rs are affiliated with chemical and abrasive companies, the Du 
the third largest producer, is an independent operator. In § 
i is the largest company N. V. Billiton, a Dutch company, has 
nited States with bauxite from Surinam and Indonesia in recent year 
and Kaiser have begun large-scale mining in Jamaica, and the Al 
! of Canada will soon produce bauxite and convert it to alu 
a before shipping it to British Columbia, Canada. This Can 
also has begun importing bauxite from new operations in French Wes 


ng been the leading bauxite producer in British Guiana. 7 
has depended on imports for about two-thirds of its bauxite su 
ply during the last 5 years. If current plans of the 3 major aluminum producers 
re realived, domestic production will remain at about 2 million tons while imports 
from Surinam and especially Jamaica will increase substantially during the 
2 years Most of the exports, which are insignificant by comparison w 

ports, are shipped to Canada for the production of crude abrasive oxide w 

eturned to the United States. 

Both metal-grade and refractory-grade bauxite are on the purchase list of str: 

c materials for the national stockpile. Government allocation controls ha 
not been in effect since World War II. 

Since most bauxite is either consumed by the mining companies or their af 
filiates or purchased under long-term contracts, competitive prices are not gen 
erally available. Further, in view of the varying analyses and degrees of proc- 
essing, it is impractical to quote exact prices for bauxite. For comparing bauxite 
in its various states of preparation, however, the average value of crude domes 
tic bauxite is near $6 per long ton, dried bauxite near $9, and calcined bauxite 
near S20. 

Recent data on mine production costs are not available. Lessors of bauxite 
properties receive royalties ranging from 40 cents to over $1 per long ton, depend 
ing on the grade of ore and other special factors such as difficulties of mining 
In Arkansas, a State severance tax of 10 cents per short ton is also levied. 


WORLD RESERVES 


The world’s presently known reserves of bauxite are estimated at 1.6 bill 
metric tons. The Western Hemisphere has about 40 percent of the total reserves 
Western Europe, exclusive of Russian satellite nations, and Africa, about 30 per 
cent; Russia and her satellites, including China, about 25 percent; and the rest 
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the Pacifie islands, and Australia, the remainder. Consuming count! 
each of these areas generally rely on bauxite producers in the same reg 
largest reserves are located in Jamaica, Hungary, Gold Coast, Bri 
or no aluminum producti 
t depend on imports 


goslavia, and other countries with little 
seen that the present leading aluminum producers mus 
if substitute materials are not 
recently directed toward 
in which the bauxite is located, i 
freight charges and to relieve the competition between hydroelectric power 
other countries. Bauxite reserve t 

iuse of incomplete data and uncompar: 
» following estimate indicates the ma 


he United States and Canada now receiv 


r long-range ore supply used 
has been much interest 
n the underdeveloped areas 


locating 


es are frequently inaccu 
varie 3 grades; how 


ers 10 


es in the areas from 


States —- 


Ca 
nd Dominican Republic 


nh Gulana 

h West Africa 

her potential sources include the 
Gold Coast, 230 million tons 


the 


have done much to allay a 
es during wartime. Although the 
» Slightly different equipmer! 
should allow sufficient t 

Alumina plants in 


sted below 


Most bauxite is mined by open-pit 


additional earth-moving n usual 


id Since 
capacity of the mining operation is theref 
which are usually adjacent to the mines. 


the alumina plants are invol\ 
Beneficiating, other 


netion of the 

is dried at 
x shipments to for the 
of the minor uses is calcined. 


d some 
instances. The Bayer pr 


practiced in only a few 

sed almost universally in the production of alumina. 
ts of dissolving the alumina in a caustic soda solution 
lrate from its impurities. The alumina hydrate 

om the sodium aluminate liquor. 

on to the silica which has to be 

») recover more of the valuable components 

ie alumina plants at Hurricane Creek, Arkansas, and B 


Since a 
discarded, 
when 


ese sintering facilities. 
SECONDARY ALUMINUM 


Supplementing the production of primary aluminum is the 
ondary metal. In 1949-52, secondary aluminum accounted 
20 percent of the metal available. Any major change the prod 
vill have a decided effect on the proportion of scrap available 
War II the recovery of aluminum from new reached 45 per 
In 1946, 1947, and a large quantity of al 
obsolete aircraft and other ordnance 
rior to World War II but at the 


pri 


primary production in 1944. umi 
recovered from wrecked and 


num was 
naterials, Imports of scrap were negligible 
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end of the war large quantities were available and represented a cleanup of 
war materials Imports of scrap have declined since 1948. 

The availability of scrap affects the demand for primary aluminum and thereby 
the demand for bauxite. However, during periods of abnormally accelerated 
aluminum fabrication for armaments, the production and return of scrap js 
dependent on the production of primary metal. Aluminum used for militar 
equipment tends to return as scrap very quickly after the cessation of hostilities 
and thus no long-term scrap market has yet developed as in metal industries sue} 
as iron and steel. 

STOCKPILING 


The accumulation of a national stockpile of aluminum, bauxite, and cryolit. 
(necessary for the electrolysis of alumina) is only a partial and short-rang 
solution to the supply problems. The national stockpiles of aluminum and 
bauxite are being accumulated to serve different purposes; bauxite is being 
stockpiled to serve as an ore source during the calculated time lapse necessary 
to convert the bauxite consuming industries to the use of domestic bauxite 
the aluminum stockpile is to be used to supply demands at the beginning of a 
wartime period until domestic production capacity or other supply sources 
can be expanded. The accumulation of bauxite, thus, represents a measure 
of security with respect to one raw material. An aluminum stockpile has 
manifold advantages; it represents a large stockpile of electric power, ocean 
transportation, domestic transportation, time and labor; it gives assurance 
to the military services that aluminum could be used for purposes that would 
best serve the military effort; it eases and facilitates conversion to a wat 
economy and since storage costs are low, recent experience in increased costs of 
basic materials suggests that financial savings may be realized. 


CANADA 


There are no known occurrences of bauxite in Canada, but imported ores 
support the world’s second largest aluminum-smelting industry. The principal 
producer, Aluminum Company of Canada, Ltd., has four plants in southeastern 
Quebec, three of which utilize the hydroelectric power developed by the St 
Maurice, Saguenay, and Peribonka Rivers. Canada’s production in 1952, all from 
Aluminum Company of Canada plants in Quebec, was 499,787 short tons, which 
is slightly above the previous peak achieved in 1943. 

Developments now under way at Kitimat, British Columbia, will ultimately 
double Canadian aluminum production capacity. Ore supply for this plant 
is being prepared on the island of Jamaica, British West Indies, which reportedly 
possesses the world’s largest reserve of bauxite. The new smelter is expected 
to commence operation in 1954 at an initial rate of 90,000 tons per year. 

Domestic consumption of ingot aluminum is less than 100,000 short tons 
annually. Most of the surplus is exported under Government purchase contracts 
to United Kingdom and United States. The United Kingdom received 62 percent 
of total exports in 1952, while United States took 28 percent. In the previous 
year the ratios were respectively 53 and 30 percent. Canada continued in 1952 
as the major foreign supply of aluminum to the United States and accounted 
for S6 percent of the total tonnage of crude, semicrude, and scrap imports. 


LATIN AMERICAN SOURCES 

Brazil 

Complete recent figures for Brazilian bauxite production are not available 
In 1949 its output was 16,213 metric tons, At least 5,000 tons were exported to 
Argentina in 1950, and 8,849 metric tons in 1951, from Pocos de Caldas. The 
aluminum plant at Ouro Préto started operations in December 1951 and pre- 
sumably bauxite is being mined to supply it. This plant has an annual capacity 
of 2,000 tons of aluminum, and another plant being built near Sio Paulo will 
have a capacity of 7,000 tons, using Pocos de Caldas bauxite. In 1950, the 
Pocos de Caldas deposits were estimated to contain 165 million tons of a total 
Brazilian reserve of 190 million tons of 59 percent Al,O; ore, the highest of the 
low-iron type in the Western Hemisphere. Other deposits are known in the 
states of Minas Gerais, Espirito Santo, Bahia, and Rio de Janeiro. Most of the 
Brazilian-mined bauxite is used in water-purification plants rather than as an 
cre of aluminum. High transportation costs have retarded the expansion of 
mining. 
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Indochina 


Resources of bauxite in Indochina, located in northern Tonkin, have been little 
explored. However, it appears that the ores are extensive and may be of high 
grade. 

Indonesia 

Potential bauxite reserves in Indonesia exceed 20 million tons. Yearly 
production is usually on the order of 500,000 to 600,000 metric tons, mainly from 
Bintan Island. Other reserves are known to exist on Singkef and Banka Islands 
A 55-percent product was shipped to the United States until January 1952, and 
West Germany received most of the exports during 1952. Indonesia normally 
contributes about 5 percent of the free-world output of bauxite. 


Malaya 


Malaya has become the No. 2 producer of bauxite in southeast Asia, next 
only to Indonesia. At present its entire output comes from the Ramunia 
Bauxite Mine in southeast Johore, where the current production rate is about 
100,000 tons per year of very high-grade bauxite, and may be doubled shortly 
upon completion of a washing plant in 1953. This single deposit may have 
a life of only 5 years, but there are other large deposits adjacent to the property. 
The total reserves of high-grade bauxite in Malaya exceed 10 million tons. 


EUROPE 


Although the reserves of bauxite in Europe are extensive, exploitation has not 
been undertaken on a very large scale. European bauxite generally contains 
more iron than Guiana or Dohansas ores used for the Bayer process in the 
United States. The production of alumina from ores of that class is difficult, 
and additional facilities would be needed if they were to be used in the United 
States. 

‘The bauxite deposits are in a zone along the Mediterranean Sea, but in general 
they are in mountainous areas and transportation is a handicap to low-cost 
mining. 

France 

Production of bauxite reached 1,124,000 metric tons during 1951. Of this 
amount 374,222 tons was exported, principally to the United Kingdom and the 
Federal Republic of Germany. The bauxite ores contain an average of 60 percent 
alumina and less than 5 percent silica. Ore reserves are on the order of 50 
million tons, of which two-thirds are in the Department of War. 


Italy 

Italian reserves of bauxite are estimated to be more than 5 million tons. The 
1952 production of bauxite, 281,458 metric tons containing 54 percent alumina, 
was not sufficient to supply the requirements of the aluminum industry in northern 
Italy, and 195,399 tons were imported. Domestic ores are high in iron oxide. 
Greece 

The reserves of bauxite ores in Greece are about 60 million tons, of which one 
sixth is close to the sea and available for lower cost transportation, however, 
because of the monohydrate composition of the ore, its use is confined to European 
countries. 

Production during 1952 was 348,591 metric tons. As there is no aluminum 
smelting industry in Greece, the output is exported. Most of this bauxite goes 
to the Federal Republic of Germany, but some has been shipped to the United 
Kingdom and other countries. The analysis varies from 52 percent to 55 percent 
alumina and about 18 percent iron. 

Yugoslavia 

The workable reserves have been estimated as 100 million tons. The deposits 
are in scattered groups along the coast, on some islands, and as far inland as 
150 kilometers. All of the bauxite is high in iron. 

Production was 577,196 metric tons during 1952. Nearly all was shipped to 
Germany, but some went to the Swiss-owned plant at Porto Marghera, Italy. 
There is a new smelting plant near Strnisce, Yugoslavia. 

Hungary 


The ore reserves have been reported to be larger than in any other country in 
Europe, but reliable data are not available, although 250 million tons is a com- 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 307 


ecepted estimate. There is an alumina plant of about 50,000 tons annual 
y at Almasfuzito. 
SMELTING PLANTS 


production of aluminum metal in Western Europe during 1952 is estimated 
12990 metric tons, which is slightly more than half of the output in the 

States. France was the largest producer with Germany second; Italy 
Norway each produced about 52,000 tons. 


TARIFF 


duty on bauxite in crude or dried form is 50 cents per long ton. Calcined 
mported for refractory use is dutiable at $1 per ton ; otherwise, calcined 
s taxed at 15 percent ad valorem. The tariff on alumina is one-fourth 
per pound. The duty on bauxite is so small it has little effect in restricting 
s or on the final price of aluminum. There is no duty on bauxite or 
mported into Canada. 
e of virgin alumi inum has shown a steady decline when compared to 
metals. The Tariff Act of 1930, the last general tariff act, pre- 
ties on aluminum as follows: C1 le (pig and ingot), 4 cents per 
ap, 4 cents per pound; and semi fabr icated shapes, 7 cents per pound. 
es were successively lowered in 1939 by trade agreements with Canada 
ted Kingdom, in 1948 as a result of the Geneva agreement, and in 
result of the Torquay agreemen In 19 a the duties were 1% cents 
for crude and scrap aluminum and 3 s per pound for semifabri- 
apes. In addition to this established t rnb fo ir lower duties on aluminum 
mported scrap was suspended by acts of Congress from March 1942 
49, and from October 1950 to June 1953. 
ts of aluminum have been principally in unfabricated form, chiefly pri- 
t. Assuming that the primary purpose of tariff levies is for <n pro 
‘the United States industry, the duty is primarily directed at Canadian 
Available information shows that anada is the only aluminum- 
g country with production costs below those of the United States. The 
Canadian ee costs are due largely to lower power cost Alumi- 
td., has the largest privately owned hydroelectric power system in the 
Additional savings are possible because of the peculiarly ideal geographi 
ntration of production facilities at tidewater ports; alumina and reduc- 
nts are located in adjacent areas with resultant lower transportation 
‘anada exports over SO percent of its aluminum productio1 
e price of aluminum ingot imported from Canada (including the tar iff) 
United States has been pegged at the going domestic price 
duty on scrap aluminum appears to be based on pr 
is been suspended whenever demand was greater than su 


“ite consumed in the United States, 1950-51, by industr 
(dried bauwite ¢ ralent ) 
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BLUE. They are much greater now, and really I do not thu k 
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ator Martone. Did I understand you to sa 
tion ab ul the self sufhi 1ency of the Western Hemi p] re? 
pertains to which is 
And there has been mi 
in this country throug 


41 , 
do Lhe reserves <¢ t 


with tl 


say that there 
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methods of hand 
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Mir. Buur. That is true. During World War II, the bauxite which 
) Ine ld ; 


Inaximum ot - I 


are us 


that we 


serve 


we know what the reserves of treatable bauxite by the new processes 
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e there has never been any concerted e 
erves are Reiser the silica is above 1! 
using bauxite above 15 percent. 


r Martone. One of the phenome! a, if Im 
54 years which generally disappoints th 
re ads that we are oul of th S matel al and we 
ears’ supply, is that the laboratory experimet 


ially make other grades of mate 
. Buus. That is right. 
ator Matonr. I know of no strateg 
1 we do not have more supplies avaliabd) 
)» years ago. According to many 
ill that time. But 
reserves have ll creased. 


engineer when talking 
itbout. the known reserves 
r. Biur. Known and inferred by 
tor Matonr. But he does not 
shows are nearly always found 
e to find them and which are found as the mining progresses. 
.Biue. That is Ti oht. I think a stony example of that w 
uxite, Jal aica 1as be settled a lor o time. It 
carded as eed singte body of known reserve (¢ 
» world, 320 millio ntons. Yet they were unknown prio1 
or Matone. What is the ap proxin ate tonnage annually 
Bivur. Consumption is increasing: all the time. When th 
um expansion program is completed, which will be accomplis 


e next year or so, we will be using between 6 and 7 million 


reserve 


7 
] ] ] {\4 . ote 
I he he pront incentive 1S 


Senator Martone. 300 million tons of known material is qui 

nown material. 

Mr. Bivr. That is in Jamaica. 

Senator Matone. I might ask you, too, about Haiti ? 

Mr. Bute. Yes; there are bauxite deposits in Haiti and the Domini 

Republic. 

Senator Matonr. We have had an epidemic over the period of the 
ist 20 years of seareheads scaring the American people. They do 
not explain that experts in each particular line are continually em- 
ployed in the laboratory and in exploration. They simply re ad the 
reserves of each one of the known mining companies, at add the 
reserves. The President probably put it out having in the back of his 

id the tax collector, and tells the American people with all the 
uthority of his office that “You are just on the verge of desperation 
unless we make a treaty with some nation 10,000 miles away.” In 
other words, that we are just about to pass out of the picture and 
annot defend ourselves. 

Of course, engineers understand that sort of talk, but unfortunately 
the public does not. We therefore have developed over the last 20 
years a sort of complex that we are dependent upon the farflung na- 
tions of the world, mostly the colonial slave nations and that we should 
save what we know we have in our own Nation and destroy our eco- 
nomic structure in so doing. I am happy to have men of your type 
come before this committee as you know what you are talking about 
when you give us this material. Proceed with your testimony. 
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Mr. Bivr. The next subject is magnesium. 
Virtual United States self-sufficiency in magnesium is assured 
cause of unlimited supplies of sea water which contains an estin 


ite 
thirt 


een one-hundredths of 1 percent of magnesium. It is estima 
that if magnesium were taken out of the seas at the rate of 100 mil 
tons a year for a million years, the concentration would drop to twely 

ne-hundredths of 1 percent, assuming that no more magne 
wa hed into the ocean in the meantime. 

Magnesium is produced from sea water by the electrolytic proces 
Although this method has ?P rroven thus far to be the most econom 
for production of magnesium, the shortage of power during W 
r IT impelled the Government to build thermic reduction plants 
to obtain 
mergency. 


the neces ry quantity of magnesium during I 





Five of the Government-owned magnesium plants which were bi 
during World War ITI are silicothermic plants which utilize hig! 
oerade dolomite as the source of magnesium, and 75 percent orade fert 
silicon as a reducing agent. The silicothermic plant in Canada als 

tilizes dolomite as the source of magnesium. 

Dolomite (high grade) containing 40 to 46 percent magnesium. cat 
bonate, is found throughout the United States and Canada. Terr 
silicon, the reducing agent, is being produced for a wide range ¢ 
industrial uses in the United States, in the States of Washingto 
South Carolina, Tennessee, West Virginia, and California. 

Although production costs of magnesium in Government-own 
silicothermic plants during their short time of operation—which is a 
batch production process—have been 50 to 70 percent higher than i: 
electrolytic plants, the thermic plants have proven their value in times 
of emergency. The thermic plants can be shut down and started | 
quickly at less expense than electrolytic plants of like capacity, an 
their plants may also be used for eens reduction of other metal 
ores, such as those of sodium and calcium. The furnaces may be 
heated with coal, coke, oil, or gas. 

Electricity is required only for producing ferrosilicon, which aver 
ages about 414 kilowatt-hours per pound of magnesium as ¢ ompuned t to 
10 kilowatt-hours per pound for electrolytic magnesium. 

There are no apparent raw-material supply problems connected wit! 
magnesium production other than electrical energy, if this is con 
sidered as a raw material. Additional research on thermic-produc- 
tion process might well lead to a competitive thermal magnesium 
with a simultaneous reduction in electrical energy requirements. The 

overall and long-range problem with respect to magnesium is not one 
of self-sufficiency. The problem is to develop the properties and 
uses of this metal, through the development of new alloys with im- 
proved physical properties, and the development of alloying, fabri- 
cating, and finishing techniques so that it will find a place in the 
metals economy commensurate with its availability. 

Senator Matonr. I will ask you at this point whether a large plant 
was built at Henderson, Nev., to produce magnesium ? 

Mr. Buiur. The Henderson plant used magnesite. 

Senator Maronr. And the raw material used is also located 
Nevada. 


Mr. Buvur. That is right. 
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itor Matonre. As a matter of fact, it started the town of Hen- 
in World War II, which is now using all the Hoover Dam power 
id arranged to withdraw, all of the Davis Dam power that we 
withdraw, and we are begging for more power now for the 
m industry, and other chemical electrical] processes. I merely 
on that at this time to illustrate what you can do when you 
» to do it, 
Biur. That is right. 
itor Matonr. So you are not, as a matter of fact, dependent on 
m nations at all in many of these fields. You might be depend- 
a foreign nation becau e it had not been mportal t el ugh to 
il home. 
we. That was particularly true in the c f magnesium, 
t was a small-tonnage consumption item. 
itor Martone. Up to that time. 
. Buur. Prior to World War II. During wartn t increased 
{ tenfold. 
Senator Matonr. Do you have a text? 
\ir. Buur. Yes, sir. 
Senator Martone. The text on magnesium will be accepted and 
ar in the record at this point as a part of Mr. Blue’s testimony. 
Che information is as follows:) 


MAGNESIUM 


ring the past 35 years the magnesium industry has expanded on a scale 
illeled by any major basic metals industry in the United States. Commer- 
duction of magnesium in the United States began in 1915, shortly after 
ports from Germany were cut off. That year, United States production and 


nsumption was reported as 44 tons. In 1952, the industry reported consump- 
of 44,000 tons, an increase of 1,000 percent. This expansion is dne primar 
he strategic value of this lightest of the structural metals for military use 
51 and 1952 about three-fourths of the magnesium consumed in the United 
es was for defense. The production of large castings and sheet for aircraft 


2-year period. 


nted for the major portion of magnesium used during this 
Magnesium can be cast, rolled, extruded, and forged. It has won widespread 
pproval as a substitute for aluminum, copper, zinc, and lead in many installa 

s; all of these are vital defense materials. The sacrificial use of magnesium 
r cathodic protection of such steel structures as the hulls of ships and of water, 

and gas pipelines, is saving thousands of pounds of steel each year. The rela- 
ely new use of magnesium as a reducing agent in production of titanium and 

onium, which in the past amounted to a few hundred pounds per year, has 
xpanded to several thousand tons per year. 

The abundance and wide distribution of the principal magnesium-rich minerals, 

omite, magnesite, brucite, and olivine, would make the United States self 

ficient in magnesium even without the limitless supply known to exist in the 
ceans that border the United States. Some or all of these raw materials are 

vailable throughout the world; but technological development in production and 
ise of magnesium is backward or absent in a number of countries. About 50 
percent of the world supply of magnesium for 1952 was produced in the United 
States. Magnesium output in the United States rose from 11,598 tons in 1949 to 
105,821 in 1952 ; consumption rose from 11,947 tons to 50,000 in that period, in the 
United States. 

Magnesium is a chemically active metal that unites readily with many other 
elements, and a high expenditure of energy is necessary to set it free. Two proc 
esses of reduction—electrolytic and silicothermic—are now employed in the 
United States on a commercial scale. The electrolytic plant at Freeport, Tex., 
with annual productive capacity of 26,000 tons of primary ingot, is the only 
privately owned plant in the United States. 

Six of the seven Government-owned magnesium plants were reactivated in 
1951; two are electrolytic plants. This brought productive capacity in the United 
States to 124,000 tons. It has been necessary to stockpile magnesium because 
the privately owned plant could not produce enough primary magnesium to fill 
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present requirements for defense. Electric-energy requirements for prod 
in the rege electrolytic m esium plants are high. Electric energy is 
s du artime emergencies. Thus, a stockpile of primary magne 
ingot has been developed as rapidly as possible, from production in the Gi 
ment-owned plants, in addition to their production of metal to fill current dk 
orders. 

Secondar agnesium is used in the following forms: ingot, castings, wroug 
products, component in aluminum and zine alloys and component in chemicals 
Phe « acteristics of magnesium alloys and practice that make their repeat 


use possible are: 


1. The variety of composition and number of alloys are quite small, in that th 
I rity <¢ both cast and wrought alloys are combinations of magnesi 
aluminum, manganese, and zinc 

2. The a do not ordinarily take up metallic impurities in the melting an 
casting operation 


3. The flux treating or refining practice invariably used for magnesium melting 
is adequate to remove surface contamination, dross, and other nonmetallic as 
well as some metallic impurities. 

The annual recovery of secondary magnesium averaged approximately 7,50 
tons during 1947-51 compared to an average annual consumption of approx 
mately 16,455 tons of primary magnesium during that period. 

Che base price of primary magnesium, which had remained at 20.5 cents per 
pound since January 1943, was increased in June 1950 to 21.5 cents; in July th 
price advanced to 22.5 cents and in September to 24.5 cents. Effective Septen 
ber 30, 1950, the price of primary magnesium was fixed at 24.5 cents per pound 
under the price-stabilization law. On March 9, 1953, after the law expired, the 
price of primary magnesium advanced to 27 cents per pound. Primary mag- 
nesium was quoted on the world market in 1952 at 30 cents per pound. 

The Office of International Trade exercised export control over magnesium 
throughout 1952. Tariff rates on magnesium are as follows: Metallic, 20 cents 
per pound; alloys, powder, ribbon, sheets, tubing, wire, manufactures, etc., 20 
cents per pound on magnesium content plus 10 percent ad valorem; and metall 
scrap, duty-free. 





Increase of commercial peacetime demand for magnesium to hundreds 
thousands of tons annually depends upon whether various technologic and e 
nomic disadvantages of the metal are overcome 

The domestic supply of raw materials in the United States for production of 
magnesium is sufficient incentive for developing, as rapidly as possible, new 
equipment and improved techniques to obtain lower costs for producing the 
metal. Until such improvements are effected, it will be necessary to retain the 
Government-owned magnesium plants in standby condition. Although the batch 
operation of the four silicothermic plants results in higher cost of production 

magnesium, they have proved their value from the standpoint of nationa 
security because they are simple in design and operation. The initial construc- 
tion cost as well as layaway and reactivation costs, for a silicothermic mag- 
nesium plant are about one-third that of an electrolytic plant of like capacity 
The thermic plant can be reactivated to capacity production within 4 months, 
whereas a minimum of 6 months is required to reactivate an electrolytic plant. 


ELECTROLYTIC PROCESS 


n the electrolytic process, as practiced at the Freeport and Velasco, Tex., 
plants, sea water is mixed with a slurry of calcium hydroxide or milk of lime. 
The magnesium in solution in the sea water is precipitated as magnesium hy- 
droxide because of its greater insolubility. The precipitated magnesium hy- 
droxide settles out of the sea water in large settling tanks or Dorr thickeners 
and is pumped from the bottom of these tanks as a thin slurry containing about 
17 percent magnesium hydroxide by weight. Precipitation of the magnesium 
permits elimination of about 98 percent of the volume of sea water in the first 
step of the process. 

The magnesium hydroxide slurry is filtered and neutralized with hydrochlori¢ 
acid to form a 15-percent solution of magnesium chloride. The magnesium 
chloride solution is evaporated and dehydrated to a solution having the approxi 
mate composition of MgCl. 1144 H.O. Dehydration is computed in the electri 
lytic cell where magnesium chloride is decomposed into magnesium metal and 
chlorine and HCL gases. These gases are recycled to produce hydrochloric acid 
The Dow cell is used in all of the electrolytic plants in the United States. 
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SILICOTHERMIC PROCESS 


e, the source of magnesium in Government-owned silicothermi« 

ful over wide areas in the United States. The usual methods of 
ng of rock are followed at the dolomite quarry. The silicother 

r extraction of magnesium from dolomite is described as follows: 

e is calcined and mixed with ferrosilicon containing 75 percent silicon, 

iixture is briquetted. The briquets are charged into tubular retorts of 

ckel steel. The retorts are heated and evacuated. The magnesium 
the calcined dolomite is reduced by the silicon, producing magnesium 
nd dicaleium silicate. The magnesium vapor distills from the charge and 
ised into crystals on a removable condenser, the end of which projects 
furnace. By this process metallic magnesium is produced directly from 
ne in one operation. The production of 1 pound of magnesium by the 
rmie process requires approximately 4% kilowatt-hours of electricity, as 
| with 10 kilowatt-hours by the electrolytic process. This is an im} 

times of defense emergency. One ton of magnesium requires about 14 
raw dolomite or 7 tons of calcined dolomite and about 1.25 tons of 75- 

t grade ferrosilicon. The major disadvantage in the silicothermic process 

tion is batch operation, with consequent high labor costs and production 
t while retorts are cleaned and repaired. 
iagnesium crystals produced in the condensers of the silicothermic plants 
ed and refined, and the molten metal is ladled into the casting machine to 
nto ingots. Melting and refining losses average 5 to 12 percent of crystal 


efficient rolling and use of magnesium plate during 1952 reduced the 

cost to that of aluminum. Improved production processes will lower 

| further, and broaden the scope of uses of magnesium. New magnesium 
having greater strength and better resistance to corrosion should be de- 
ed as rapidly as possible. Due to the strategic value of this lightest of ft 
ural metals for military use, and as a substitute for other, more scat 

the research by the Government, to develop improved processes of 

and improved alloys, should be expanded. 


7 


senator M ALONE. You mav have it understood, too, that any cor- 
ons or additions with which you desire to supplement your testi- 
\ will be accepted. 


TITANIUM 


Mr. Biur. Now we will come to our new metal, titanium. 
ercial titanium-bearing ores are ilmenite and rutile. The U 

tes is currently the world’s largest producer of ilmenite. About 

percent of the United States ilmenite requirements is produced 

! estically, with the remainder coming from India, and in increas 

amounts—as titanium slag—from Canada. 

Before World War II India was supplying United States consumers 

th most of their ilmenite. War disruption to seaborne trade gave 

mpetus to the search for domestic supplies with the result that the 

United States now has the largest single ilmenite-producing mine in 

» world at Tahawus, N. Y., and that other new domestic properties 

ere developed thereby reducing considerably reliance on foreign 
sources. Present Canadian operations on production of high titania 
slag from vast deposits of titaniferous hematite, if successful, will 
issure the United States of large supplies of raw material for the 
titanium industry for many years to come. 

Senator Matone. I am very much interested in your testimony 
because we held 2 days’ hearings in Henderson on the titanium produc- 
tion. A 10-ton-a-day contract is held by the Titanium Corp., and 
the corporation is now producing about 4 tons a day. The Du Pont 
Co. also holds a 10-ton-per-day contract, and has reached substantial 
production. We intend to have additional testimony later the produc- 
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tion of and demand for titanium. We are now securing the 
used at Henderson from Australia. 

Mr. Biur. Du Pont has a contract for 714 tons of metal per day, 
in addition to their privately constructed 214-ton-per-day plant. 

Senator Matonr. Rutile is not too ple ntiful in the United States, 
but there are fairly large known deposits, especially beach sand. 

Mr. Buur. Yes; they have small percentages of rutile which ar 
recovered at the same time as the ilmenite. 

Senator Martone. Yes. According to the testimony there is little 
question of an adequate supply of ilmenite in the U nited States. Ii 
is Just a question of the cost of recovery. 

Mr. Buiur. That is right. There are large quantities of ilmenite. 

Senator Martone. Probably the reason it is not more plentiful at 
the moment is because there has been no demand until the last few 
years, is that true? 

Mr. Bruun. That is right. 

Senator Martone. I might say at this point that hearings have defi 
nitely been set at Los Ang les for the 3d and 4th of November 
to hear the plane producers, Douglas, Lockheed, Boeing, and several] 
other producers, as to what would be done in the matter of plane 
production for national defense and for commercial use if this metal] 
were available in sufficient quanities. ‘They would just simply take 
the plans off the drafting board and go to work as though they were 
going to use stainless steel. The head of Wright-Patterson Airfield 
at Dayton, Ohio, said that instead of this pitiful amount we are 
prese nthy producing, we could use 100,000 to 150,000 tons a year. In 
my humble judgment, you men in your research have stumbled into 
one of the most valuable metals that has ever been discovered in the 
history of the world. 

Mr. Biur. It has some very unique properties and actually we do 
not know what they all are yet. 

Senator Matone. You do know it has enough properties that you 
must have it. 

Mr. Buvr. It has some outstanding properties that we know of. 

Senator Martone. Go ahead. 

Mr. Buiur. Plans were recently announced for expansion of ilmenite 
production in Florida. Ilmenite produced as a byproduct from mona- 
zite operations in Idaho is presently not being used reportedly be- 
cause of the long distance of these operations from consumers of this 
material, 

Rutile, the other commercially important titanium ore, is at present 
not produced domestically in sufficient quantity to meet United States 
requirements. About two-thirds of present domestic supply is im- 
ported from Australia, the major rutile-producing country and only 
country shipping rutile to the United States for the past 5 years. 

Titanium pigments take about 99 percent of the ilmenite consumed 
in the United States. Rutile is used mainly for welding rod coatings, 
alloys, and titanium metal. Although rutile, the highest grade 
titanium mineral, is temporarily being used for produc tion of titanium 
metal, it is not available in sufficient quantities to support an expand- 
ing titanium metal industry. Any major expansion of titanium 
metal production must be premised on the use of ilmenite or high 
titania slag. One company is presently using a mixture of titanium 
minerals separated during their ilmenite producing operations in 
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la. Expansion of titanium metal production to 100,000 tons per 
would require almost the entire present United States production 
menite, 

ator MALonr. But we can be assured that sufficient tonnage of 

te is available to meet almost any desired production. 
Mr. Brus. That is right. Titaniferous minerals exist almost all 
he United States. We do not know where they all are or what 
oncentration is, because the interest in them up to this time has 
een great enough to promote the exploration for them. 

itor Martone. I think that is one of the finest illustrations as to 
we have produc ed insuflicient quantities of many other products. 
lemand has not been suflicient to bring about the exploration 
sary to find them. 

Biur. I think that is certainly true. 

itor Matonr. You are the expert on this. I of course can talk 

because I was not responsible for that particular metal. Do 

ot say that the mineral used in the production of titanium is 
the fourth, fifth, or sixth most plentiful mineral on the earth’s 
e¢ 

Buus. I think it is the fourth most abundant structural metal 
nt in the earth’s surface. 

itor Matonr. Go ahead. 

BLUE. High titania slag would be preferable to ilmenite be- 
. due to its higher iron content, ilmenite requires more chlorine 
slag in production of the titanium chloride which is used for 

tion of titanium metal. 

Senator Matonr. By the way, the products used in addition to the 
essary mineral ores are produced right there at Henderson, which 
ces it a rather coe operation. 

Mr. Buur. Yes, s 
\lthough the initia of titanium are known to be widely distrib- 

n the earth’s crust, the efficient utilization of these minerals re- 
es a determination of their location, quantity, grade, and the 


opment of methods for economically recovering the titanium 


hecent technological developments in the smelting of titaniferous 
ores have increased the prospective sources of titanium for pig- 
or metal use. A current examination and analysis of all domes- 
tanium ores are now needed to bring reserve estimates up to date 
only for presently developed sources but also those undeveloped 
eretofore because of lack of feasible processes. The determination 
ethods for the recovery of byproducts, such as Pig iron and vana- 
im from the titaniferous iron ores or columbium from Arkansas 
ium minerals is an important phase of this work which may lead 
to economie utilization of ores now regarded as marginal. 
Senator Matonr. They were marginal until you found a use for 
; aig or part * the ore. 
Mr. Buvr. Here I am speaking of titanium-bearing ores in Arkan- 
which pr aepetin columbium. 
Senator Martone. They would not be economic to mine just for the 
columbium. 
Mr. Biur. No: and also not just for the titanium. 
Senator Martone. That is right. But with all of the new materials 
that can be used, it might be an economic operation 
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Mr. But That is right. 

Present Aeneid production of rutile comes entire ‘ly from Florida, 
In the past production also came from Virginia and Arkansas, al. 
though these States were marginal producers reportedly competing 
vith other sources only in periods of heavy demand. Brazil in add 
tion to Australia supplied rutile to the United States during Wor 
War Il. Receipts from Brazil ceased in 1947. Examinations 
needed of domestic placer deposits particularly in the Southeastern 
tes for delineation of reserves of rutile and other related minerals, 
Exploitation of rutile from rock deposits such as in Arkansas requires 
development of economically and technically feasible processes fo 
utilization. 


~ + 


[he defense expansion goal for production of titanium sponge was 
increased on August 6, 1953, and calls for an annual output of 25,0! 


tons in 1956. Production of titanium sponge increased from 45 


tons in 1951 to 1,075 tons in 1952 with about 2,200 tons expected in 
19538. 

Senator Matong. That corresponds to what I said for the record 
previ lous ly, that approxi imately 2400 to 2,500 tons will be produced 
this year, but contracts have been let for—— 

Mr. Buur. Approximately 15,200 tons per year. 

Senator Mavone. 7,200 tons when full production is attained. 

Mr. Buur. That is right. They are not in full production. This 
2,200 tons expected in 1953 anticipates a higher rate of production 
during the last half of the year than the first half. 

Senator Matone. That is true. That is sponge material. 

Mr. Briur. That is sponge. 

Che Government has contracted with the Titanium Metals Corp. 

' America at Henderson for 18,000 tons of sponge over a 5-year 
period, with E. 1. du Pont de Nemours, at Newport, Del., for 13,5) 
tons over a 5-year period, and with the Cramet Co., reportedly ul 
Chattanooga, ‘Tenn., for 30,000 tons over a period of 5 years. 

Senator Matonre. Have they definitely decided to locate at Chatt 
nooga, ‘enn. ¢ 

Mr. Buur. I do not know for sure. 

Senator Martone. I understood there was some question about it. 

Mr. Buus. I believe that is still true. They 
that as their location. 

Contracted capacity is now 12,300 tons per year which together with 
Du Pont’s 900 tons per year priv: ately owned plant gives a total 
pl unned capacity of 15, 200 tons of titanium sponge per year. Because 
of the present critical shortage of titanium metal the General Services 
Administration (formerly Defense Materials Procurement Agency) 
requested the Bureau of Mines to supplement insuflicient production 
by industry. Under contract DMP-76, the Bureau of Mines will 
endeavor to produce within a period of 18 months following the date 
of the contract, April 30, 1953, a minimum of 360,000 pounds of usable 
titanium sponge. By the end of September 1953, the Bureau had 
produced a SU,Q0U0 pounds under this contract. 

Senator Matong. I was very much concerned about that matter i 
our hearing in Henderson. We had three of your represent: :tives 
before the committee at different times. We did not urge them to 


have tentat ively set 


produce to the point where it handicapped them in their laboratory 
work in their search f 


for better and more eflicient methods for manu- 
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ring sponge. They have a process 1 the laboratory now. ‘| hey 
xperimenting on a continuous process. 
rr. Br r. That is right. 
ator Matonr. Is the contract of the required commercial pro- 
nin your judgment liable to interfere with the laboratory al 
sary to attempt to increase our total production of titanium at a 
- economical rate ? 

Mr. Buus. I think that the present contract with DMP for produe- 

of titanium metal will in some respects aid the research work 

t is going on, because it has given us more money to work with, 

| there is a certain amount of value in operating a pli int which aids 
in research just the same as the research is of value in operating the 
plant. It may be true that if we had more money for research that 
the operation of the plant would handicap our research activities, 

it my information from Boulder City is that we are efficiently utiliz- 
ino the research funds that we have for titanium. 

Senator Matonr. Testimony showed that there was some advantage 
to your research work in having such a contract, but that there would 
be a definite limit as to how much you could produce and still continue 
your laboratory work. 

Mr. Biur. That is true. That depends on the facilities, funds, and 

npower we have. 

[he present titanium production process, magnesium reduction 
of titanium tetrachloride, retains the high costs features inherent in 
batch production processes. Cost reduction by this process may be 
expected if the technology is developed for a continuous chlorination 
process to lower the cost of titanium tetrachloride, by production of 
larger batches, and complete plant integration for elec trolysis of mag- 
nesium chloride to recover magnesium and chlorine. In addition to 
reduction in the cost of sponge the cost of milled shapes could be 
reduced by development of processes to recover titanium scrap. 

Extensive research is required on developing improvements in the 
present process for producing titanium and also on electrolytic and 
other new methods of reduction. 

Considerable power is required in the production of titanium metal. 
Power required for titanium is about double that needed for electro- 
lytic production of magnesium. This large power requirement is 
understandable in view of the fact that over a pound of magnesium is 
required for the production of 1 pound of titanium. Large- scale ex- 
pansion of the titanium-metal industry will undoubtedly have to be 
centered at sites having access to large quantities of low-cost power, 
and would require definite scheduling of available or potential power 
sources. 

Senator Mavone. It was testified that 16 to 23 kilowatt-hours of 
power are necessary to produce a pound of titanium, depending upon 
the process and the latitude of work included in the process. With 
sponge selling for $5 per pound the kilowatt-hours, at even a cent a 
kilowatt-hour, would not be a very great percentage of the cost. 
Therefore, the power cost was apparently not as important as I had 
previously believed. 

Mr. Buue. At $5 a pound it is not, that is true. 

Senator Martone. The availability of the power is one of the greatest 
drawbacks to production right now. 
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Mr. Buivr. That is true for all our light-metal commodities. They 
are all large power consumers. 





Senator Martone. I am interested in your statement that the pric 
may be lowered. Which production process has the greatest prospect 
of bringing down the price of sponge ¢ 

Mr. Buur. | think the greatest prospects are in developing a tech. 
nology for a continuous process as against a batch process with small 
batches. 


Senator Matone. And you are working on that in your laboratory 
at Boulder City ¢ 

Mr. Buve. That is right. 

Senator Martone. And that is the same laboratory that perfected 
the process in the beginning, at least to the point where you let 
contracts. 

Mr. Buur. We worked on titanium at other laboratories than Boul- 
der City, but that is where it is centered now, and where we did the 
large scale work. 

Senator Martone. Then the text on titanium and rutile, the raw 
materials used in the production of titanium, will be accepted and 
appear at this point in your testimony. 

(The information is as follows:) 


TITANIUM 


SUMMARY 


Metallic titanium owes its importance to an unusual combination of proper- 
ties—lightness, strength, and resistance to corrosion. Ductile titanium was 
virtually a laboratory curiosity a short time ago. Commercial production, based 
on the process developed by the Bureau of Mines, was begun in 1948 and in- 
creased from 10 tons in that year to 1,075 tons in 1952. ‘Titanium is impor- 
tant in the manufacture of improved military equipment; its domestic ores are 
relatively abundant. 

Titanium is a low-density, silver-white metal between silver and stainless 
steel in color. The density of titanium is 0.16 pound per cubic inch, 60 percent 
heavier than alumium but only 56 percent as heavy as alloy steel. Titanium 
alloys are much stronger than aluminum alloys, having tensile strength and 
hardness approaching that of many alloy steels. The strength to weight ratio 
at ordinary temperatures exceeds that of either aluminum or stainless steel. 
Titanium alloys also have unusual resistance to fatigue and great impact 
strength. Titanium metal is more resistant to corrosion than aluminum and 
as resistant as stainless steels; it is particularly resistant to sea-water corrosion 
and marine atmospheric weathering. 

The chief disadvantages are high cost, difficulties of fabrication, and excessive 
reactivity at high temperatures. Although the melting point of titanium— 
3,150° F.—is extremely high, it absorbs oxygen and nitrogen and becomes brittle 
above 1,000° F. 

Tonnage production and improved processing techniques are making more 
and more titanium available for new applications in the following civilian and 
military services: 

1. Airframe skins and structures where intermediate temperatures or 
corrosion problems are found. 

» 


2. Aircraft powerplants where temperatures up to 1,000° F. are involved. 


8. Naval or marine applications in which the complete resistance to sea- 
water corrosion exhibited by titanium is unique. 

4, Ordnance and other equipment in which a combination of light weight, 
corrosion resistance, high strength, and intermediate temperature prop- 
perties is required. 

5. Industrial equipment for which titanium’s particular corrosion re- 
sistance is desirable. 

The outstanding characteristics of titanium suggest numerous other uses. 
These include surgical instruments, orthopedic appliances, portable machine 
tools, sporting equipment, such as lightweight noncorroding gold clubs, tennis 
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s and fishing rods, food handling and processing equipment, X-ray tube 
s, and textile machinery. 

ough titanium 1s a new metal to industry the large-scale production of its 
has provided an excellent raw-material base for development of the metal. 

im-metal development comes at a fortunate time to ease the burden on 
rth’s dwindling resources. It is one of the “growing metals group” con- 
g of titanium, aluminum, and magnesium. The relatively large quantity 

f titanium potentialy available as compared to the small quantity of such metals 

copper, lead, and zine is striking. 

Present commercial production of ductile titanium metal is based on modi- 
fications of the Bureau of Mines process. Titanium tetrachloride, produced by 
chlorination of titanium ores, is reduced to the metallic state with magnesiura 
in an inert atmosphere of helium or argon. Most of the magnesium chloride 
formed during the reaction is drained to prevent slowing the reaction rate. The 

aining magnesium chloride and excess magnesium are removed from the 

gelike titanium by vacuum distillation. The titanium sponge is consoli- 
lated by melting in induction or electric-are furnaces. 

Ductile titanium metal is produced commercially by the Titanium Metals Corp. 

Henderson, Nev., DuPont at Wilmington, Del., and on pilot-plant scale by 
the Crane Co. at Chicago, Ill. Production of ductile titanium metal increased 

m about 25 tons in 1949 to about 75 tons in 1950, 495 tons in 1951, and 1,075 

ns in 1952. 

e principal raw materials required for production of ductile titanium metal 
the Bureau of Mines process are titanium ore (rutile, titanium slag, or 
ite), magnesium, chlorine, electric energy, inert gas (helium or argon), 
iel, Major requirements per pound of titanium sponge are 3.5 to 4.0 pounds 
enite (or rutile or titanium slag of equivalent titanium content), 5 pounds 
of chlorine, 1.25 pounds of magnesium, and about 9 kilowatt-hours of electric 
energy. If the magnesium and chlorine are regenerated, the requirement for 
magnesium is about 0.2 pound and for chlorine about 1 pound. The energy 
required for an integrated plant ranges from about 15 kilowatt-hours to 20 
kilowatt-hours per pound of titanium sponge, depending on whether fuel or 
electric power is used for reduction and distillation. 

Plant costs for producing ductile titanium metal, under the present technology 
and small-scale commercial production, are very high. A commercial plant to 
produce 1 ton of metal per day costs 1.5 to 2 million dollars. A plant to produce 
10 tons of metal per day costs about $15 million. This figure is based on the 
amount loaned by the Government for constructing a 10-ton-per-day plant by 
each of the 2 present producers. 

\fter the Bureau of Mines demonstrated that ductile titanium could be pro- 
duced on a pilot-plant scale, E. I. du Pont de Nemours & Co. started the world’s 
first small-scale commercial production of titanium at Newport, Del., in 1948 on 
a small unit. In 1949 the National Lead Co. also constructed a pilot plant at 
Sayreville, N. J. Both companies expanded their pilot-plant units through 
successive stages. By 1952 production by Du Pont reached 214 tons per day. 

rhe first Government expansion program was initiated in 1951. This program, 
which recommended construction and operation of two 10-ton-per-day plants with 
an aggregate rated capacity of 7,200 tons per year, was endorsed by Defense 
Minerals Administration, later succeeded by Defense Materials Procurement 
Agency, and accepted by Defense Production Administration. It served as the 
basis for the first expansion of titanium production and resulted in the con- 
struction and initial operation of a 10-ton-per-day plant by Titanium Metals Co. 
(subsidiary of National Lead Co. and the Allegheny Ludlum Steel Corp.) at 
Henderson, Nev., and planned expansion by Du Pont to increase its production 
at Newport, Del., from 24% to 10 tons per day. 

In November 1952 the Defense Production Administration set the goal for pro- 
duction of commercial titanium sponge at 22,000 short tons by the end of 1955. 
In August 1953 this goal was increased to an annual output of 25,000 tons in 
1956. The new production will come from present producers and new organiza- 
tions, such as the Cramet Co., of Chicago, Ill, one of the leading plumbing and 
valve manufacturers, who contracted with the Government to produce 30,000 
tons over a period of 5 years. 

In August 1951 a temporary revolving stockpile was established to maintain 
capacity operation of titanium-sponge-manufacturing facilities during the pres- 
ent development of military applications. Sponge production, although in excess 
of that needed for experimental work, was insufficient to permit its expanded 
large-scale use in military items. To assure an increased supply of titanium and 
the utilization in the manner most advantageous to the national defense, the 
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DPA, upon the recommendation of DMA, authorized GSA to establish and maj 
tain a revolving fund of $5 million for purchase and resale of not more t 
1 million pounds of titanium sponge at a price not to exceed $5 per pound 

At the end of 1952 the revolving-fund stockpile contained about 300 tons 
titanium. Due to increased demand this inventory was depleted by June 1 
The revolving-fund stockpile was set up to provide a temporary resery 
titanium sponge available for resale and is in no way connected with the nati: 
stockpile. 

Due to the present and anticipated future insufficiency of titanium for defer 
the DMPA, upon recommendation of the Muntions Board, entered into an agre 
ment in April 1953 with the Bureau of Mines for production of titanium sponge 
at the Bureau of Mines pilot plant at Boulder City, Nev. The Bureau wij) 
endeavor to produce a minimum of 360,000 pounds of usable ductile titaniu 
at a rate of 1,000 to 1,400 pounds per day. The Bureau’s production will supple. 
ment and not compete with private industry. 

Titanium-sponge metal (commercially pure) is quoted at $5 per pound. Milled 
shapes sell from $6 to about $20 per pound. Prices are expected to decrease 
with expanded production and through improvement of existing processes or 
development of new processes. 

The Tariff Act of 1930 set the rate on titanium metal at 25 percent ad valorem 
this rate was decreased to 20 percent in 1951. 

Other countries have reported interest in titanium. England is producing 
titanium on a small pilot-plant basis; numerous Japanese companies are engage 
in titanium research. Small-scale pilot-plant production has been reported in 
Japan, and one of the Japanese companies has shipped small trial lots to United 
States consumers, 


DOMESTIC RESERVES 





Titanium ores are found extensively through the United States, Canada, India, 
Australia, Norway, Ceylon, Brazil, Sweden, and the U. 8. S. R. Large ilmenite 
deposits occur in Virginia and North Carolina. Extensive deposits of titaniferous 
iron ores occur in New York, Minnesota, Rhode Island, Wyoming, California, and 
New Mexico. Other occurrences of iron ores rich in titanium have been reported 
in North Carolina, South Carolina, Tennessee, New Jersey, Colorado, Montana 
and Oklahoma. Rutile and ilmenite, with other minerals, are found in beac! 
sands at many places along the Atlantic, Pacific, and Gulf coasts and also in 
stream sands; they have been worked mainly in Florida, Idaho, and to some 
extent in Oregon. Rutile deposits also occur in Virginia and Arkansas. 

The Magnet Cove rutile deposit, Hot Spring County, Ark., was explored by 
the Bureau of Mines; this work revealed an extension of the ore body from t! 
previously mined area. 

Laboratory tests at the Bureau of Mines Experiment Station, Rolla, Mo., 
indicated that an ilmenite concentrate (about 20 percent TiO.) and iron-ore 
concentrate could be recovered from the red mud or residue of the Hurrican 
Creek alumina plant operated by the Reynolds Metals Co. 





WESTERN 





HEMISPHERE RESERVES 


Both Mexico and Brazil have extensive deposits of titanium-bearing material, 
which have not been completely measured to date owing to lack of demand and 
development. Some ilmenite concentrates are produced in Brazil in connection 
with monazite-mining operations but have not been shipped since 1948. 


WORLD RESERVES 
Ru rope 


Norway appeurs to have the largest reserves of ilmenite in Europe and is 
producing from the Sokudal mine in southern Norway, which has a measured 
reserve of 30 million metric tons of 17 percent TiO... Other large deposits of 
titaniferous iron ores are not in production. 

Sweden has large, low-grade deposits, about 6 percent TiO., which were 
worked in 1939 to 1945 for export to Germany but are now idle. 

Finland, Czechoslovakia, and Italy have large deposits of undeveloped and 
unmeasured titanium-bearing ores. Both Spain and Portugal have deposits of 
titanium-bearing beach sands, which are being used for very minor production 

soth rutile and ilmenite are being produced in Africa in minor quantities 
Significant reserves appear to exist, particularly for ilmenite. 
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is producing small quantities of titanium metal from the titanium 
eft from smelting of the iron sands found in the country. 


free. The Tariff Act of 1980 placed titanium ores on the free list. 


RUTILE 


principal commercial ores of titanium are ilmenite (FeO.TiO:) ; arizonite 
Fe.0;. 838TiO.), referred to by industry as ilmenite; and rutile (TiO:). Dmenite 
ised mainly in the production of titanium dioxide pigments, are found exten- 
throughout the United States. Rutile ores, on the other hand, are present 
a few domestic areas. 
major use for rutile to date has been for welding-rod coatings. Of the total 
mption of 18,317 short tons in 1952, 62 percent went into welding-rod coat- 
i6 percent was used for alloys and carbide, 2 percent for ceramics, and 20 
nt for miscellaneous uses, such as fiberglass and titanium metal. Although 
is used in the production of titanium metal, it is not available in sufficient 
ties to support an expanding titanium-metal industry. Any major expan- 
f titanium-metal production must be premised on the use of ilmenite or 
titania slag. 
enite, manufactured titanium dioxide, and Tanarce are substituted for rutile 
production of some welding-rod coatings. ‘Tanare (containing 70 percent 
s made from titanium slag imported from Canada. Manufacturers claim 
ie use of these substitutes is limited and that desired characteristics for 
welding rods are obtained only with rutile. 
estic production of rutile now comes from beach-sand operations at Mel- 
ne and Jacksonville, Fla. Rutile was produced from the Magnet Cove rock 
osit in Hot Spring County, Ark., until 1944, and from another rock deposit 
Roseland, Va., until 1949. 
out two-thirds of the present domestic supply comes from Australia, the 
rutile-producing country and the only country shipping rutile to the United 
from 1948 to 1952. Rutile imports from Australia were 19,550 tons in 
establishing a new record over that previously set in 1943. Proved reserves 
h-grade Australian rutile deposits total over 800,000 short tons. 
World production of rutile in 1952 is estimated at 52,000 short tons; 84 percent 
ipplied by Australia and 15 percent by the United States, The remaining 
cent was produced by Brazil, French Cameroon, India, Norway, and Senega 
er World War II the price of rutile dropped, owing largely to decreased 
ind. Under the General Ceiling Price Regulation of January 26, 1951, the 
e of rutile was frozen. The increased world demand for Australian rutile 
sed the price to such an extent that United States concerns could not negotiate 
rutile at these market prices with the ceiling price frozen at a much lower 
Accordingly, amendment 13 to General Overriding Regulation 13 was is- 
don January 18, 1952, by Office of Price Stabilization. This amendment 
pted from price control all sales of imported and domestic rutile ores and 
neentrates and the allied services of mining and processing such materials. 
removal of rutile from price control permitted domestic consumers and deal- 
to compete with other countries in obtaining this material and allowed 
estic producers to continue production by meeting the higher prices requested 
the operating companies. 
Rutile was in short supply at the end of 1951 and the first part of 1952. In 
lition to removal of the price ceiling, other actions were taken to remedy this 
situation. The National Producton Authority announced inventory controls on 
e under NPA Regulation 1, as amended, January 28, 1952, and the Defense 
Minerals Exploration Administration,.under DMEA Order 1, issued March 7, 
52, placed rutile and brookite in the classification of strategic and critical 
iterials and set forth provisions under which the Government would contribute 
» to 75 percent of the total exploration costs for these materials. By the end 
of 1952 supply and requirements about balanced. Rutile was removed from the 
entory control list September 9, 1952, and DMEA removed rutile and brookite 
from its strategic and critical list on May 16, 1953. 
Rutile is the only titanium mineral or product included in the National Stock- 
e Current List of Strategic and Critical Materials. Rutile falls under list IT, 


89888—53—pt. 1——22 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


which includes materials acquired only through transfer of Government-owne 
surpluses 

The Tariff Act of 1930 placed titanium ores on the free list. 

Senator Mauonr. Mr. Blue isstill here. I made a note to ask al 
your progress on aluminum clays and other sources of alumina. 
you give us a short outline of the status of these investigations, wit 
a supplemental statement later, if you care to do so, I would appr 
clate 1t. 

Mr. Buiur. In the previous testimony I gave I said that to obtai 
national self-sufficiency with respect to aluminum in the United 
States it would be necessary to develop a a process for treatment of 
low-grade ores, preferably by more than one process. The Bureau 
of Mines is at the present time working in the Laramie, Wyo., alumina 
plant on an alkaline-sinter method for producing alumina. It 
another project at Albany, Oreg., for carbothermal reduction of 
aluminum silicates in electric furnaces and then at Bauxite, Ark., it 
has a small Braet on methods of upgrading the high silica bauxites 
in the Rerishte area Arkansas. 

We have felt for ea in the Bureau of Mines that it is necessary or 
it certainly should be a part of our program of conservation an 
eflicient utilization of mineral resources to eventually work out a 
process for recovering alumina from these immense deposits of low 
grade materials in the United States. 

Senator Matonr. Does that include the clays? 

Mr. Buiur. The clays, anorthosite, and numerous aluminum-con 
taining materials that run about 30 percent alumina. 

Senator Maronr. What would you say is the status of such work 
at the present time, as far as practical use in case of emergency 
concerned ¢ 

Mr. Buvor. Actually, since 1942 not only the Bureau of Mines but 
the aluminum industry itself have made immense strides in the use 
f the lower grade ores. The combination process was put into ust 
early in the war for the treatment of high silica ores, or higher silica 
ores than had been used previously. IL took upon this whole thing as 
i. sort of e ‘volutions ary process. Or iginally we could not use ores con 
taining over ( percent silica, and they did not like to use those. Now 
we are using ores containing up to 20 percent silica. As time goes 
on, I think ‘that will be extended to 25, 30, to something lke anor 
thosite, for example, which runs over 40 percent silica and about 
percent alumina. Silica is greater than the alumina. 

Senator MAtone. In other words, you will just gradually encom 
pass these ores containing what you would call impurities through 
competitive necessity and better methods of wor king the deposits. 

Mr. Buve. That is right. I think this is the evaluation of the us 
of low-grade ores, and I think we have made progress in the last few 
years. 

Senator Matone. You heard Mr. McBride’s testimony, which is 
very interesting tome. Ido not know too much about the plant there 
[ have not studied his testimony, but I think it is well to have it in tle 
record. Are you familiar with the status of the experiments there / 

Mr. Biur. Yes. At the present time we are operating the plant 01 
what we might call a two-phase or discontinuous basis. The reaso 
we are doing this is, first, that in the Laramie area there is not t 
manpower to run this thing on a sustained basis for a short-te1 
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The second reason is that the funds which were allotted to 
he Congress for this purpose would only allow us to run it for 
short period of time on a sustained basis. Approximately 100 
f calcined alumina have been produced by the Bureau of Mines 
Laramie plant. We are producing alumina by this two-phase 
on and that is the method by which we now intend to continue 
eration until we have finished this project at Laramie. 
itor Matonr. With no intention of putting you on the spot, or 

way rushing your conclusions, what would you say was the 

bution that you have made through these operations? Through 

hese operations, have you advanced the time at which these clays and 

num-bearing ores can be made, if not commercially feasible 

er present competitive conditions, at least available in time of 
gency ¢ 

Bivr. I am glad you put the question that way, because as fat 

vancing the time is concerned, I cannot tell you. 

itor Matonr. You cannot state whether the time for commercial 

; been advanced ? 

Bivur. That is right. I certainly think that the technical in 
on developed here would put us in a better position with re 
constructing or altering plants which are in operation for 

ent of these types of ores. 

itor Matonr. If you had to make use of them. 

Bior. That is right. 

itor MaLone. And you could do it? 

BLUE. Yes, I think we could do it. I think we could have don 

e time ago. ‘| he more we find out the less waste there IS Pols 
en we have to do it. 

itor Matonr. In other words, it is similar to your experiments 
etic rubber or titanium or in any other new field. A certa 

t of work has to be done in order to obtain a workable process 

} emergency and additional work is necessary to make the process 

table under commercial conditions. Do you think you have 
eally advanced the date with respect to the process being availabk 
me of emergency 
Mr. Buor. I think we have advanced the technology as far as an 
rgency is concerned. 
Senator Matonr. The chairman will appreciate it, if you will con- 
with Mr. Ralston and present a supplemental statement for the 
las to your technological progress In recent years and its present 
s with respect to both commercial and emergency wartime us¢ 
Mr. Biur. I would like to ask this; you want the status? 
Senator Marone. The status and what you contemplate should bi 
e over the years ahead to continue the work. 
Mr. Brur. Yes, sir; I can do that. 
Senator Matone. You heard my request to Mr. Ralston. 
ler him outstanding in the new field. I asked him to aid ft] 
tee in determining what recommendations should be made 
ng our self-sufficiency of these scarce materials. 
Mr. Buvr. I came to work for the Bureau of Mines in 194] 
ed with Mr. Ralston on this particular project. 
nator Martone. Then I will count on your furnishing that ma- 


cr 
h 


~ 


Mr. Buur. Thank you. 
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(The information is as follows :) 


The Bureau of Mines has for a long period of time conducted research 
utilization of low-grade materials for the production of alumina. In 
Report of Investigations No. 2393, Production of Alumina From Clay Tests 
the Miguet Process, was published by the Bureau of Mines. 

At the beginning of World War II when it became obvious that the alumi; 
requirements of the United States would be increased, the alumina resear 
gram of the Bureau of Mines was greatly expanded. An exploration program 
the Bureau of Mines and Geological Survey for delineation and determination 
United States bauxite reserves was established. As a result of this progra: 
known and inferred reserves of bauxite in Arkansas were approximately doul 
and information on submarginal bauxites and high alumina clays in other part 
the United States was accumulated. Coincident with the bauxite explorat 
program a research program aimed at development of methods for recoyeri; 
alumina from low-grade ores was initiated by the Bureau of Mines. Methods f 
upgrading low-grade bauxites, those with high silica and/or iron content, wer 
investigated. Only a small amount of the domestically occurring bauxiti 
proved amenable to ore beneficiation by ore dressing methods, and although 
research generally showed negative results it accented the necessity for deve 
ing chemical extraction methods. Both acid and alkaline processes for extr 
tion of alumina were tested and the most promising methods were investigated 
on a pilot-plant scale. The results of the Bureau of Mines research on processes 
for producing alumina from low-grade ores were published in 1 bulletin, 1 t 
nical paper, and 12 reports of investigations. 

During World War II, the United States Government through the Defens 
Plants Corporation constructed four demonstration plants to test acid and a 
line alumina extraction processes. At the end of the war, none of these plants 
had been in operation long enough to test adequately the processes, and wi 
the pressing need for utilizing domestic materials subsided the plants ceased 
operation. During the World War II period the Bureau of Mines research w 
not limited to the search for processes of utilizing low-grade ores but was als 
extended to include research on the development of methods for utilizing al 
num dross and scrap for production of high-grade aluminum, 

Bureau of Mines research on the methods for utilizing low-grade domesti 
at the present time is divided into three types of projects; (1) The investigat 
of methods for upgrading bauxites which are not amenable to present commer 
practice so they can be used in established plants; (2) the continuation of th 
methods of extracting alumina from aluminum silicate materials on a lar 
scale than has been possible heretofore; (3) the investigation of a process f 
utilizing siliceous aluminum ores by the direct smelting of these materials in 
electric furnace to produce an aluminum silicon alloy. A part of this smeltir 
work was done in cooperation with Apex Smelting Co. of Chicago, Ill., and as 
outgrowth of this work, Apex is constructing a smelter for production of mast 
aluminum silicon alloys that can be used to supply both silicon and aluminum i! 
the manufacture of certain specification ingots. Although the consumptior 
this alloy is limited by the quantity of silicon required for the various s 
containing aluminum alloys, additional aluminum will thus be supplied from no! 
commercial ores along with silicon which otherwise would have to be produce 
by a separate process. 

Although the problem of utilizing aluminum silicates or the commercial pro- 
duction of alumina has not been solved, the investigations which have beer 
carried on by the Bureau of Mines have established a basic pool of informati 
which could be used for designing plants to use these ores at such time as it 
became necessiury. The present work being done at Laramie, Wyo., in a demon 
stration size plant for recovering alumina from anorthosite will add significant 
to the basic information required for design of commercial scale plants. 

Research and development on aluminum, aluminum ores, and potential alum 
num resources should be continued. An outline of the phases of this research 
in which the Bureau of Mines could make important contributions is as follows: 


1. INVESTIGATION AND CLASSIFICATION OF DOMESTIC RESERVES OF BAUXITE AND 
BAUXITE SUBSTITUTES 


For intelligent planning of future research it is necessary to have a knowledst 
of the quantities of bauxite that can be extracted from United States deposits 
and utilized by established commercial processing techniques. Additional infor 
mation is necessary to gain a more precise picture of total domestic reserves. 4 
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ion system that will conform to current and anticipated uses should 
oped and periodically revised to promote the most efficient consumption 
stic bauxite by the various consuming industries. This phase of the 
should also include delineation and development of the bauxite clays 
rites and the most promising nonbauxitic aluminous materials. 


SUREMENT AND CLASSIFICATION OF BAUX RESERVES IN THE WESTERN 
HEMISPHERI 


nt plans are not interrupted by changing technology of economic con 
ie aluminum industry will continue to depend on bauxite from foreign 
in the Western Hemisphere as the major source of ore. All available 
tion on the bauxite reserves in all of the countries from which bauxite or 
of bauxite can be obtained in the Western Hemisphere should be col- 
Where feasible such information should be developed and collected from 
ive exploration projects with the countries involved. 


“e 
th 


3. IMPROVEMENT OF MINING METHODS 


iny instances the domestic mining of bauxite is a selective removal 
in which ore regarded as undesirable at the time of mining is aban- 
This practice results in downgrading and devaluation of the remaining 
An investigation of the problems associated with bauxite mining is neces- 
to provide recommendations leading to conservation and more efficient 
tion of bauxite. 


4. BENEFICIATION OF BAUXITE AND BAUXITE SUBSTITUTES 


aim of investigations on beneficiation should be the production of con- 

tes amenable to use in established processing plants with coincident 

y of byproduct commodities. The recovery of byproduct materials is not 

) possible means for lowering production costs but in many instances is a 
ns for conserving other mineral resources. 


5. ALUMINA PRODUCTION 


hough much of the basic technology required for recovering alumina from 
ide domestic ores is known, the conversion of this knowledge to industrial 
ications requires the development of equipment and plant designs. Also, 
fications in known processes will be necessary for the treatment of each of 
domestically available materials, and research on new processes should 
ntinue. 


6. METAL PRODUCTION 


Although the electrolytic reduction of alumina to aluminum has been practiced 
a commercial scale for over 50 years, research is required for improving the 
iency of the electrolytic reduction process Nonelectrolytic processes for 

oduction of aluminum should be investigated. Thermal reduction methods 
produce master alloys have been developed. Investigations should be con- 
ied with the aim of producing higher quality products. 


7. SECONDARY METAL RECOVERY 


\s the supply of old scrap increases the problems associated with metal re- 
very and utilization will also increase. Investigations for upgrading scrap 
| increasing recoveries should be continued. 


8. COLLECTION OF STATISTICAL AND ECONOMIC DATA 


‘he statistical programs of Government agencies and independent organiza- 
ms collecting data on aluminum and bauxite industries should be coordinated 
that statistics of the complete flow of materials from bauxite to finished 
oducts will be available. 
Mr. Bur. That completes my testimony. 
Senator Martone. Thank you very much, Mr. Blue. If you have 
any further information on costs or processes, or any other informa- 
on you think would be helpful to the committee, we would appreciate 
itif you would submit it. We intend to keep in touch with you. 
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Mr. Buve. All right. 
Senator MAtonr. We will recess for lunch and return at 1:30, 
Oliver Ralston will be the next witness. 
Mr. Zinner, will Mr. Ralston’s testimony complete the witnesse 
the Bureau of Mines? 
Mr. Zinner. Except for the coal and petroleum. 
Senator Matonr. Which we will not attempt to handle today, 
On coal and petroleum, we will call witnesses after prior cons 
tion with you when we return to resume hearings about the | 
November. We have definitely set the two days, the 12th and 
in Salt Lake City, and will probably return here on the 15th. Or 
Ith and 13th at Salt Lake City we will hear producers of ura 
You remember that this committee heard evidence and rec 
the modification of the Oil-Gas Leasing Act, and coord 
the 1872 Mining Act. so that the mining of uranium 
proceed parallel] to the developn enT ¢ { oll resource 0 Fig 


} i> « ‘ é 
ie plateaus 1oca lin Colorado and Utah 
1 Utah we considered Grand Junction, b 
ome of the witne So the hearn 


ck On the mol 


4 7 
petroleum 


meantime 
nd engimmeer Ve { ( ver those fie lds, 


: ; 
lustry. the source if synthetic productio! 
; i 


roduction and reserve ) tTroeul 
' ' 
I 


troleum shales, oil shales, an 
general and the status of 
hye covered. 

. ' ' , 
prepare for those hearings in the meantime, 
you then, sometime right % fter the middle of Nov 

ZINNER. Mr. Chairman, if your committee will notif 
Director of the exact date of such hearing, we will be very 
to supply that information. 
Senator Martone. Very well. We will return at 1:30 to hear M 
Oliver Ralston. 
rr} . >) - &) > . . , . e 9 
(Thereupon at 12:20 p. m., a recess was taken until 1:30 p. 1 


the same day.) 
AFTERNOON SESSION 


Senator Matong. The committee will be in order. 

Mr. Oliver Ralston will be the first witness. 

Oliver, we have counted on you to sum up in a general way the ver 
excellent testimony we have received from members of your Bureau 
of Mines of the Department of the Interior. As you know, I have 
been familiar with the work of the Bureau in a general way for 25 01 
30 years, and I have a high regard for the technical staff. 

There have been times when I disagreed violently with the utiliza 
tion of the information coming in to the technical staff, but it is m 
earnest opinion that the Bureau of Mines and the United States Geo 
logical Survey know more about the mineral industry in the United 
States and countries of the world than any other institutions. 
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ave been familiar with your work for that period of time at least, 
I have looked forward to your second assoc ht ition with work I was 
oe to do, the first association being an enc yelopedia of the 11 
ern areas and some other areas, including Alaska and Hawaii, 
ng in 1938 
You are familiar with the objectives of the committee which, under 
ite Resolution 143, directs the Interior and Insular Affairs Com- 
e to determine availability of critical materials to the United 
;in wartime. The Mineral, Materials, and Fuels Subcommittee 
directed to do the work and report to the main committee, 
r and Insular Affairs, which in turn will report to the Senate 


nN ilitary strategists of my acquaintance belt ve it ] Fong t 
emely difficult if not impossible to transport any quanti 


nerals, materials, or fuels across either ocean when world 


hs or whatever numbe r they might o1ve it. 


e warfare, atomic be mobs, and tl 


» clestroy port sand harbors 


ve heard the testimony of all 
ilmost the entire range of mine 
itnesses started from the top: 77 
stant » een elix wie rs an 
, Blue, K ine, al denusil 
a later date a experts from your Bureau on 
n and coal, which will inelude the synthet prod 
from other materials, such as petr ) 1 from oil shale and 
nd the availability of the se Tue ls and the materials ente) ng int 
roduction. 
bit on peat £5 contains almost a complete list of the 
critical minerals and some materials under the 


States: Actual and Impending Self-Suflficiency Base: 


echno logie and Keono mic Co ditions ind on Commerc al 
nd the Potential Sup ply of Technologic Economic Chane 
tting Use of Known Submarginal Resources.” 
ler the heading “United States, Canada, and Mexico: Actual 
Impending,” under the same conditions, and under “Western 
sp here: Actual and Impending, and the Potential Supplies,” 
| upon = same assumptions. 
This table is very gratifying to me. It is the first time I have 
a table ended out and based upon factual data. 
Under “Potential,” under “Western Hemisphere,” there is quite A 
derable list based on technological and economic changes that 
n the ofting and in the forseeable future. 
Che first list is under (a) virtual self-sufficiency; (4) complete or 
rtual dependence on foreign sources included only one element, in- 
istrial diamond; (¢) under the potential of the Western Hemisphere, 
tial dependence on foreign sources, meaning across either ocean, 
reign countries other than Western Hemisphere, includes cobalt, 
hromite, columbium, tungsten, and asbestos. 
Would you, then, Mr. Ralston, in your own way and at your own 
mpo, just make whatever review of the testimony ‘ad a plement 
e information for the benefit of the record and the committee ? 
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TESTIMONY OF OLIVER C. RALSTON, CHIEF METALLURGIST OF 
THE BUREAU OF MINES, DEPARTMENT OF THE INTERIOR 


Mr. Ratston. My name is Oliver C. Ralston, Chief Metallurg 
of the Bureau of Mines of the Department of the Interior. 

| have been quite pleased to see your subcommittee undertake t 
type of a study, looking forward to greater security of this Nation, 
because I have been through three wars, since | first joined the Bur. 

f Mines in 1912, and I have seen the problem of supply largely for 
gotten between wars. 

nator Martone. That has perturbed many of us in the enginee1 
yrofession. 

Mr. Rausron. I think we have had enough lessons on forgett 
about this problem of supply until we need it. 

Just along the general benefits of a war, war is not entirely lost 
us. The Nation always grows rapidly under a stimulus, and part 
lar ly the scientific and technical fields are called upon for using every 
resource the ‘Vv have. 

During the hearings of this committee in dealing with Bureau of 
Mines men you have repeatedly brought out the fact that we frequent]; 
discover deposits as a result of war urgency. But you don’t hunt 
deposits until a demand exists, and it shows you something that yo 
may need only temporarily or occasionally, but nevertheless there is 
that potential demand that you must be ready to meet. 

| have seen in my own experience in the mineral industry in World 
War I two partic ularly r apid developments during the war, namely, 
the application of flotation to the concentration of ore which mush 
roomed from half a million tons of ore in 1 year treated by flotation to 
pe ‘haps 150 million tons during the immediate couple of year's follow 
ing the war. 

Senator Martone. That is almost a fantastic increase. 

Mr. Rautston. Yes. It was due to war stimulus. 

Senator Martone. And-to the necessity of greater production and 
therefore more laboratory work and experiments to determine the 
methods that could ¢ accomp lish certain separations. 

pir. Rauston. Yes. There was an even greater benefit in the case 
of the electrolytic-zine industry. Apparently no electrolytic zine was 
being made in the North American Continent except experimental at 
the beginning of World War I 

The electrolytic-zine process was made by war exigency. It arrived 
much more rapidly than it would normally have done. Now, some 
years, as much as two-thirds of the world’s output of zinc is electro 
lytic. It is much more efficient than the old thermal distillation of 
zinc from ores. 

There were two mineral shortages in World War I that were par- 
ticularly grievous that were corrected as the result of the war, but 
they were done between wars. One was the potash supply, and the 
other was the fixed nitrogen supply, both fertilizer, both in demand by 

large number of voters who demanded that, for instance, potash, 
which had mushroomed from a price of $40 a ton of potassium chloride 
before the war, during the war up to $400 a ton, and there was not 
much of it. Fixed nitrogen was the other main fertilizer outside of 
phosphorus and was in as bad a condition. Both of those were 
corrected. 
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the case of potash it was corrected by starting to explore. In 
ise of fixed nitrogen it was done by chemical research. Before 
er war came we were independent if we ever got into another 


The potash exploration was conducted by the Geological Survey 
the Bureau of Mines. By 1930 the Carlsbad, N. Mex., salt de- 
ts were known though they had been greatly developed by further 
oration. 

(he technology had to be studied and the Bureau of Mines had a 

r large pilot plant study for several years. Industry got going 
t, too, because the deposits were large. Here was something that 
ertainly going to have some kind of Government backing in 
that the agricultural industry of the United States would not 
vught without fertilizer again. 

World War II benefited a great number of things, but the out 
ling mineral material of the war that was brought to fruition 
uranium. 

Uranium now is almost a second gold to the mineral industry. 

ere is a cuaranteed price for a long period of time. That has 
ed to encourage all kinds of prospectors from the traditional 

wco-chewing, whisky-drinking prospector with his burro to ex 


y 


ration corporat ions, 


The study of fission of uranium brought out the fact that the 
es of fission were mainly in the rare earth group of metals men- 
ed by Mr. Kline. 
In even try ing’ to analyze the ashes of fission and identify in quan 
and quality all of the things that resulted from an atomic explo- 
on, the technology of the rare earth metals was advanced a great 
eal, They had been so similar it was hard to analyze them. 

lt was very expensive for anybody to take a sample of the usual 

xture and tell you how much of each thing was there, and he was 
certain he covered the waterfront when he did make such an 

ilysis, 

\nalytical methods are frequently the parents of industrial separa- 
methods. Therefore we have increased our knowledge to a cer- 
extent on how to separate those and there is now considerable 

vity. In fact, it was the studies resulting from the development 
the atomic bomb on a uranium basis that have put nearly every 
‘lement in the periodic table of elements to some kind of use. Some 
f them are very trifling, to be sure. That has broadened the number 
of metals that we are going to have to deal with. Some of them are 
ew to us, new to industry, as new as titanium was 10 years ago or 
rconium 6 years ago. They may replace some of the other things 
ve now use and are short of. 

In the Korean war, I think the Korean war really made titanium 

an industrial product. I think it would have dragged on more 

owly if through the lessons of the Korean war we had not decided 

» must have titanium for all three branches of the armed services. 

Zirconium is beginning to share that responsibility and most re- 

ently, hafnium, the third of the three metals that are so much alike. 

Hafnium is at present made only in small amounts. What you might 

ill the industrial use is entirely the Atomic Energy Commission 

who do have a definite use. I think we are going to find that 
me of the hafnium alloys are going to have high utility. 
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or in the nozzles of 


refractory and a combination of powder ceran 
netals in what we call ceramets, to show the met 
Ving us retractories that will give us service that 


give Dy the combination of their refractor 


series of dielectrics, semiconductors that har 
through ceramics. We have a new branch of 


} the ultra ceram because of ultra fine 
| repeatedly here that from this list we hay 
ook : though the Western Hemisphere | 
ide i lependent with the proper effort at 
ite, of about everything but industrial diamon 
Mr. Josephson mentioned rather shortly something that I want 
lon. There is a replacement of the industrial diamond 
fe a large « xtent. | don’t mean a synthetic diamond, I don’t meat 
ibstitute for a diamond: I mean let us do things some other wa‘ 
we now do them with the industrial diamond. 
vy that because that is just what is going on and believe it 
wt cally everything that has been done on it has been done 
ry, realizing that there was a market for whatever they did 
because we never are going to have all the industrial diamonds wv 
would use if they were available. Since we can’t have all that we 
want, what else is there that wecan do? That problem is going along 
beautifully. 

Mr. Josephson may have put into his written statement the docu 
ment that is available. That was a document prepared by the Min- 
erals and Metals Advisory Board of the National Academy of Sciences. 

They set up a panel. I was onthe panel. The title will have to be 
supplied to you later and the number of the report, but it was on new 
processes of grinding very hard material. That is, grinding and 
shaping very hard materials. It is those things that now require 
the industrial diamonds. There have been about a dozen new proc- 
esses or machines invented of which six look very good now. 
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V SI all hole throug! t! 
table to draw the 
not had to buy any diamond dust. You 

imond dust in these S] alls. ‘ou can use those to sharpen the 
of tungsten carbide tools now sharpened by diamonds and shap 
ird-tool metals. 

e are only 2? out of 6 processes that come in to either rep! ice the 
mad itself or to work on the diamond itse If « or to do the same job 
liamond wheels or diamond powder will do in abrading and 
ening and in cutting. 
tainly, for wartime, they promise the displacement of the pres- 
imond requirements. There will always be some particular jobs 
will call for some diamond bort. But if we use these now known 

emes that are being evaluated—some as many as 10 in 1 plant for 
ition against several hundred other machines doing their regular 

I am sure they will be usable in wartime and will take at least 

hex off a part of this only commodity that still leaves you some 
rouble. 
Senator Maronr. Would you be prepared at this time to estimate 
ughly what percentage of industrial di: aon might be displaced 
these methods ? 

Rausron. They classify the uses of diamond bort, for instance, 

sharpening singlepoint diamonds themselves. They point out the 
extent to which you can get away from the use of bort to do it. 

As much as they can predict from the present status, that has been 
put into those reports. 
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Senator Matonr. That is very interesting. 

Mr. Rausron. This latter report which supplements the earlier 
and has much more in the way of exact data has come from the very 
rapid advancement. Those things are promising to go to tow 

Senator Martone. For example, one of the main things that prog. 
nosticators overlook when they make predictions, as they have fo, 
the last 20 or 30 years, that we have only so much of this and so much 
of that and our supplies will be exh: usted in a certain number of y 

that they uttel ‘ly ignore technologic progress through baluneiess 
inventions, and processes that often, as you are now testifying, pai 
tially or entirely displace some commodity that. has been up to that 
time supposedly irreplaceable and indispensible ; and also utter 

ore the di covery and evaluation of reserves when a reaso) 
ofit incentive exists ? 


Mr. Rausron. I feel anyone who now makes prognostications 


al ays got to give hi msel f an esc ape clause. Omitting consideratio) 
‘f possible technologie progress, here is what I predict. It is the | 
mponderable in anybody’s prediction and we must not forget 

Senator Matonr. You have heard the testimony here which | 
been very gratifying to me. 

For the 25 or 30 years since I have been watchin g production in this 
country, and hi: ive been ve ry much interested because it was part of my 
business, the less such men know about the matter the more prone they 
are to make predictions about the reserves of a certain material when 
they are temporarily in high office. 

! know I have heard you exp ‘lain it before. It is my long associa- 
tion with you which m: akes me interested in your testimony. I havea 
high regard for your technical information and oe 

Woul | you explain what is ordinarily meant by known reserves, 
and the danger of quoting known reserves to the public who have ber 
led to believe over the last decade or so that these reserves are all the 
material we ei in the United States of America, or in the Western 
Hemisphere, or any certain area? 

Would you oat lain that phrase for the benefit of the people \ 
will study this record ? 

Mr. Ratston. When I as an engineer read a company’s annua 
report and the reserves are mentioned, I feel that means the ore that 
they have blocked out on at least 2 dimensions, usually 3, that they 
have ready to mine. 

There are no guesses as to what else may be in their mineralized 
ground. That means developed or proven ore. If they have a 1V 
guesses they may have two dimensions, but they usually say the 
probable ore. That is the old term. The probable ore is so many 
more tons. In the old days that probably included all of what 
now call indicated ore, and some of the inferred ore. 

The geologist is entitled to infer ores of some kinds if there 
definite formation in which the known ore has already been shown and 
some of it indicated and could just as well have some more, particu- 
larly if he has showings here and there. But one swallow does not 
make a summer. 

Here isa formation. Here it is pretty well blocked out. Here you 
have indications; you have seen some of it, so it apparently does extend 
there. That is inferred ore. 
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In coal seams, naturally coal seams extend long distances. We have 

t of inferred tonnage in the coal tonnage estimate. So when we 

h the point of saying the national resources, we usually have all 
nferences in. ‘That is the other extreme of reserves. 

[he national resources are estimated to be so much. It includes a 

lot of estimates and guesstimates, but they are the guesstimates of 


nator Matong. Yes. Then when an inexperienced man, regard- 
of his high position—inexperienced in mining and technology 
lying to that particular industry—takes these reports and adds 
» the known ore reserves and says that is the supply in the United 
States of America and infers in a public speech or statement that 
we must save these reserves and import from foreign countries, he 
misleads the public, does he not, because he utterly disregards the fact 
an oper: ating comp ny rarely develops more than 2 or 3 or 4 years’ 
own resources? It would be economic ally impossible for an oper- 
g company to do otherwise. 
The fact that today we have greater resources of a long line of ores 
nd fuels like petroleum, tungsten, and other materials than we had 
the First World War merely infers that there have been profitable 
erations which have continued to develop reserves; isn’t that the 
/ 
Rautsron. That is right. 

You owe it to your reader, I think, these days, to use some adjective 
onnection with reserve. What kind of a reserve is it? 

For instance, toward the end of World War II, the lead mines were 
ning out of developed reserves. They had not been able to get 
igh miners. They could not keep their development work ahead. 

y knew the sy had mineralized territory, but where in it was there 
» lead ¢ 
hs it had not been shown. They could just stick in the deposits 
were working. If they came to the end of those, was there an 
ension someplace else that had not been shown? Our own lead 
oduction was beginning to suffer due to having worked out the 
veloped reserves and not having developed some more. 
Senator MALone. Isn’t the development of reserves 
Mr. Rauston. At the time we had practically zero reserves in lead 
t the end of the war. 
Senator Martone. Then I want to ask you as an experienced min- 

g engineer, and one who watched as much mining development in 

e United States as any man I know, whether, in a going concern 

ning industry, there isn’t a definite part of the profits of that going 

neern mining industry always set aside for the development of 
reserves ¢ 

Mr. Ratston. It is the only sensible management that you can 

have. You must always have some reserves ready to mine. 

Senator Matone. Even a mining company may have a mining engi- 
r following up discoveries in farflung areas in order to have : avail- 

ble production when the reserves in ‘the area in which they are 
currently mining are depleted. 

Mr. Rauston. Yes. Sometimes reserves have been partly developed 

by diamond drilling. You don’t have all the story from diamond 
drilling. 
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Mr. Ratston. If you are over the barrel and can’t get the imported 
material you are going to build more machines, employ more men if 
= manpower is available, or more women or boys, and if you get up 

gainst it you will get by. 

Senator Matone. And you can do it with the synthetic product? 

Mr. Raustron. Yes. 

Senator Mavone. Right at that point, let us talk about the quan 
tity. It does not deteriorate in the stockpile? 

Mr. Ratsron. No. 

Senator Matong. That is the natural corundum. What quantities 
are involved in an annual consumption of corundum? What is the 
value of this amount? 

Mr. Raxston. It is very small. It would be four or five thousand 
tonsa year. It isa product that is not easily stockpiled. That ton- 
nage supplied by Mr. Josephson is a small one. 

Senator Matonr. About 5,000 tons? 

Mr. Ratston. Yes. It does not cost very much in dollars if you 
get the extra 5,000 tons outside of your production from the mines. 

The South African mines on corundum were pushed during the wat 
and it was pretty hard to get the supplies just for the current needs. 
It is quite possible they were like the lead mines; they were called 
on for more and more corundum until they were out of proven re- 
serves. Whatever the cause, it just was not available at that time to 
build a stockpile. 

With smaller drafts on their supply at the present time, this is the 
time to build the stockpile and the time to do all of the war work 
for arranging for supplies or getting substitutes worked out. The 
time to do that is between wars. 

Senator MALoNr. Just as we are trying to do now. 

Mr. Rausron. Yes, sir. 

Senator Mavone. I was going to say it is not an expensive thing to 
stockpile. 

Mr. Ratsron. No; nothing like the copper stockpile. 

Senator Matonr. Then during any period it could easily be trans 
ported by plane? 

Mr. Rausron. Yes. 

Senator Matone. Go right ahead. 

Mr. Rausron. I had some thoughts on the testimony of jewel bear- 
ings. Swiss labor is the thing with which we compete. There are 
very few of the Swiss who are grinding jewel bearings, mainly watch 
bearings, who make a complete bearing. There are very few of the 
Swiss who work in anybody else’s shop. 

The Swiss do their work in their own homes with simple, little 
machines. On watch bearings, the original mineral will first be sliced, 
say, with a diamond saw, and the slices will be cut up into little flat 
squares. That slicing may be done in two different shops, each 
operator renting his own machinery but doing it at home. His family) 
can be in on it to the extent that they wish to. 

Piercing, or for a V bearing where you do not pierce all the way 
through, may be done in a rough cut in’one place, and then to a house 
in another village goes the polishing. It is done on a piecework basis. 
So much per bearing. They don’t have to work every night or every 
day. Ina Swiss hamlet, where they are farmers mainly or run cattle, 
if they are farmers they have a long winter spell when they can do a 
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deal of work. In the summertime they may work only of 


Senator Martone. That would be what you would call decentraliza- 
tion of industry. 

Mr. Ratsron. Absolutely. It is taken down into such small units 

i don’t have to build a factory. It is peddled around by agents. 
They are called padrones in Switzerland. I don’t know whether there 

s any opprobrium to the word “padrone,” but in this country we would 
say local agents. The local agent is parceling out work to anybody 

io wants to do some homework to make a little extra. 

That is what rural New England needs in the winters and doesn’t 

ive. It isthe same thing with southern Appalachian Mountain peo 

They need that kind of work. 
[ don’t know. We have not tried that kind of a system to see if we 
in work it out in competition. In New England we know that we 
i lot of quite inventive people who may invent in their own homes 
nething where they can do 10 times the work that the fellow does 
h the accepted little simple apparatus that everybody has. 

Senator Martone. In that area we also have some displaced watch- 

ikers and people who might have an aptitude for work of that kind, 
do we not ¢ 

Mr. Rauston. Yes. I think that description of Swiss labor needs 
to be in our literature here because we may get some ideas. That is 
talking about jewel bearings for instruments which are bigger as a 
rule. Instruments are usually bigger than watches. 

General Electric Co. went through a shortage of instrument bearings 

World War I. They found a Pennsylvania man who contracted to 

ike their bearings and did a good job. After the war was over he 

ud done pretty well. He went into a hearing—I think it was 

the early stages of the War Production Board before it was named 
War Production Board. The dicker was made with him by General 
Electric Co. 

They said, “Can you continue to make these, and will you estimate 
the cost , He said he could continue and would be glad to tor a cer 

n figure. 

lhe General Electric reply was this: “That looks too low. We ar 
ot certain you will stay in business. If we are dealing with you we 
vant you to stay in business. Can’t we raise this some?” 

He was a good old Quaker. He said, “No, Iam sure we can make an 
onest living and a profit with this bid that I made.” So General Elec- 

e made a contract and hiked the amount to be sure to keep him in, 
ind that man stayed in between wars all the time for them. They had 
their supply of instrument bearings. 

Cost or no cost, American labor or Swiss labor didn’t matter. Gen- 
eral Electric had enough vision to be sure of its bearings for its 
nstruments. 

Senator Martone. That is very interesting. There is no question in 
your mind, then, coupled with the testimony of the representatives of 
your Bureau this morning, that we can be, and should be, self-suffi- 
‘lent in the production of the jewel bearings in this country ? 

Mr. Ratsron. That is right. At the beginning of the war the de- 
livered cost of the watch bearings was a matter of from 2 cents up 
to 5 cents apiece. For a 17-jewel watch, you had somewhere between 
50 cents and a dollar’s worth of bearings. That may not be cheap 
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It depends on the scale we work with what we come up with on 
chromium. Up to date there have been no processes for doing that 
There are four now being advanced through research on a pretty 
fair scale that is being test planted first. It is not really on a true 
pilot plant. 

Senator Martone. By the Bureau of Mines? 

Mr. Rausron. No, sir; that is private industry. The incentive 
seems to be there. 

If you forget the iron value, if the iron would just pay its way 
from the mine to the furnace and you make all your profit on the other 
things, you have a proposition; but if you have to mine all that huge 
tonnage of what is mainly iron and some alumina oxide in it, and 
get nothing back for it, then you do not have a commercially profitable 
process on just the nickel, cobalt, and possible chromium values. 

Senator Matone. It is not profitable due to the competition at the 
time from other sources in the world ? 

Mr. Ratsron. Yes. 

Senator Matonr. It is very interesting to me that you say we have 


right on our doorsteps all the supplies of nickel and cobalt we could 
ever need. 


































































































Mr. Ratsron. Yes. They won’t cost too much over market price. 
- might be twice or three times if we load all the costs on those be- 

‘ause the Nicaro operation, by the Freeport Sulphur Co. which set 

up the Nicaro Nickel Co.—it has had several changes of name dur- 
ing its history—and then relinquished it at the end of the war, pro 
duced nickel. 

They let all the cobalt stay with the nickel and it was sold for the 
value of nickel and if it had been separated from the nickel it would 
lave been worth more. 

Senator Martone. That is if the cobalt had been separated ? 

Mr. Ratston. Yes. But cobalt performed the functions of nickel 
in most of the alloys in which the nickel went. 

Senator Manone. So this ore would be classed 

Mr. Ratsron. It is a metallurgical problem 
plexity. 

Senator MALONE. I mentioned once before in the hearing some 
thing that happened in the last 25 or 30 years. We had what was 
known as a complex ore in Piute, Nev., that contained several metals 
of sufficient quality or grade but there was no known method of smelt 

ing or separating the minerals. 

Our mutual friend, Ed Snyder, one of the most persistent men 
in the mining industry, who has the mining fever that I often describe 
as a disease, worked on that problem for many years when many people 
thought he was wasting his time. 

Then, when 
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because of its com 




































































feasible process was developed the area became one of 
the largest zinc-lead producers in the United States. 

Mr. Ratsron. That is right. That mine in Piute was known when 
I worked in our Salt Lake station for 4 years in 1918. 

Senator Matonr. It was a known mine then ? 

Mr. Rausron. Yes. 

Senator Martone. But it could not be operated profitably ? 

Mr. Rarstron. It was a problem. 
problem. 
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Senator Matone. If they work the mine, but not in competition 
, some foreign sources, with a differential provided for the wage 
ndard of living between here and abroad, they are in the mining 
ness for years? 

Mr. Ratston. Yes. The point I want to make about the Cuban 

‘rities is that there is a huge source. The problem is still un- 
wered. 

ortunately we have four well financed, well managed enterprises 

\ dually looking at different processes which I can tell you are 

te sophisticated metallurgy compared to anything that has been 

on that or previously. All have certain problems, but all aim 

recovery of at least 4 out of the 5; if they butcher anything it 
e the alumina. c 

Senator MALONE. You Say that the cobalt was included in the 

kel. Was the cobalt ever separated ¢ 

\ir. Rausron. No. It did its work which it can do in most alloys; 

bstitute for nickel. It is just a very expensive substitute. 

It was built during the war in a hurry, had a lot of mistakes in the 

int: it never reached its rated possible extraction. They jumped 

ma 1-ton-a-day pilot plant to 3,000 tons a day and, of course, 
ide mistakes in the jump. 

hey never got the 90 percent extraction of nickel and cobalt that 

ippened in the pilot plant. But it was done under war pressure 

dit got out some nickel. They got up to 70 percent extraction. 

Senator Mauonr. The cobalt and the nickel can be separated with 

own processes how. Under war conditions it could be done / 

Mix. Ratsron. That is right. 

Senator Matonge. And make the cobalt available in such quantities 

make us independent in the product ion of cobalt ? 

Mr. Ratsron. I don’t think anybody can point his finger at what 

ndoubtedly the best way of separating cobalt from nickel. There 
re commercial methods in use, each with some disadvantages. 

That is one thing that would bear some research, purely technical 

earch, on what is the most effective way of separating those. We 

ve two dozen possible ways and are trying most of them, paper 
deas or patents. 

Senator Matonr. But through these known methods and the selec- 
tion of the most feasible method, you could now go ahead and do it in 

me of emergency at a higher cost ? 

Mr. Ratsron. That is right. But why should we design something 
iastily put together, accepting the wrong equipment because the de- 

rect equipment cannot be delivered for another 18 months? All that 
kind of thing happens in war construction when you don’t even have 

ur process well worked out and pilot planted. 

Senator Matonr. How long do you suppose, in your estimation, 
vould it take if these investigations proceed in an orderly manner 
to decide on the best method and be ready to install the machinery to 
make this separation ¢ 

Mr. Ratston. That is the type of problem that I regard as parallel 
or maybe an aggravated case of what the famous Mr. Kettering said 
bout all new ideas going into the automobile industry. He said from 
he time they had an idea and decided to try it, until it went into an 
automobile in some form, took on an average of 7 years. 
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plants and lab ratory experiments and explorations whatever is 
necessary—to bring that abe for economic reasons. Then, what 
ever the cost, proceed along the line of making ourselves self-sufficient 
in time of emergency in domestic production, if possible, but certainly 
in the Western Hemisphere. 

That is the theme you should carry around in a corner of your mind 
while they are rushing you around the world in the next couple of 
months, or discuss it with your people before you leave so that when 
you come back, or during your absence, even, these men could fur 
nish the committee with this information. 

Would you do that for us? 

Mr. Rarisron. Certainly, sir. 
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to put columbium into any of the titanium alloys. A lot of the sta 
less steels require an addition of columbium to stabilize the alloy 

Senator Matone. You would not need any chromium in titanium! 

Mr. Rausron. Unless you alloyed it with titanium. But titanin 
to as high as 7 percent chromium would double its strength. 

Senator Manone. It already has the streneth of double that of 
aluminum per pound, does it not? 

Mr. Rausron. Its streneth weight ratio is six times as good as t 
trength weight ratio of aluminum. 

Senator Martone. Is it ereater than steel ? 

Mr. Raustron. Taking stainless steel, that is a rather strong ste 
the commercial erade of titanium 1s just about on a par With 
When you alloy it with a little chromium you can make it twice t 
factor. 

Senator Matone. The same weight of titanium alloved with ehr 
mium would be twice as strong as stainless steel ? 

Mr. Ratsron. Yes. And it would weigh only a quarter as m 

Senator Matonr. But it would be as strong 

Mr. Rausron. You would only need to use a quarter as much per 
pound of metal. 

Senator Manone. J 
record. 

The same amount of chromium that you use in making stainless 
steel, when used with titanium, would be tremendously more effectiv: 

Mr. Ratsron. That is right. 

Senator Martone. I would like to know that ratio. 

Mr. Ratston. It would put it in a better metal as an alloy. 

Senator Matonr. What is the percentage of chromium in chrome 
steel ordinarily ? 

Mr. Ratstron. In stainless steel it is 18. 

Senator Martone. I think I was thinking of stainless steel. 

Mr. Ratsron. Armorplate is a chromium steel, really, with so 
other thing in it. \rmorplate is rather complex. It is more like 
3 or 4 percent chromium in armorplates that we know. 

Senator Martone. Stainless steel would be 18 percent ? 

Mr. Ratsron. Yes. There you pile it in. 

Senator MALONE. Does this ratio of strength hold good, that one- 
fourth weight of titanium 

Mr. Rausron. Of alloyed titanium. 

Senator Martone. With 7 percent chromium, would be as strong—— 

Mr. Raustron. Would be twice as strong. 

You get the same amount of strength out of one-fourth of the 
weight of the alloyed titanium that you would get out of stainless 
steel. 

Senator Matonr. So, with 7 percent chromium in the titanium you 
would get four times the strength ? 

So this record can be understood by the members of the committee, 
many of whom are not trained in this business, if you have a 7 percent 
titanium you would have 4 times the strength of an 18 percent chro- 
mium stainless steel ? 

Mr. Ratston. Yes. 

You get 10 times as much useful effect for definite weight of chro 
mium put into titanium as you do into stainless steel. 

Senator Martone. That is what I was looking for. 
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In other words, if the chromite is scarce and you really want to 

efficient use of it in airplanes—— 
[r. Ratston. Titanium would get allocated more chromium than 
less steel. 
ator Matone. That is correct. We are now facing a situation 
ever faced before, and which you alwaysdo. That is how you con- 
ily move ahead in your — atory experiments. 

Net ver before have we had in front of us the possibility of having 
1e , satel that has the qualities of titanium. We are going to 
\ngeles to hold 2 more days of hearings and then we will hear the 

| Pont people when we come back, not because we know more about 

nium than anybody, but the committee, I believe, can be helpful 
nging together the national defense users, the commercial users 
the producers; because what we lack now is sufficient contracts, 
‘ient power and ee facilities to turn out the amount of 
omium that has already been testified we need. 

So that, to my point of view, is the prerogative of the committee. 

Your testimony is very important in that regard. Do you have any 

rther examples? 

Mr. Rautston. Nothing that occurs to me. 

Senator Martone. I would appreciate it personally, speaking as 

member of the committee and I am sure I am speaking for the 
ommittee, if before you leave, you would furnish any further infor- 
mation that occurs to you. Then when you come back I will look 
forward to a discussion with you. But the advantage of leaving 
dictated material that occurred to you would be that it would be 
uded in the record and studied before you get back. 
Would you do that for us? 


Mr. Rauston. Thank you, sir. I am sure that any technical man 
»may have a hot idea that ought to go into such a document as this 
will grab the opportunity to do it, and I shall. 
Senator Martone. Thank you very much. 
(Whereupon the hearing was adjourned. ) 
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RESOLUTION 


olved, That the Senate Committee on Interior and Insular Af 

duly authorized subcommittee thereof, is authorized and directe¢ 
a full and complete investigation and study of the accessibility 
materials to the United States during time of wal ; 
nend methods of encouraging developmen ( ssure the 

es of such critical raw materials adequate for the expanding econo1 


rity of the United States; and (5) to req { , iate al 
ate, not later than January 51, 1 
ther with its recommendations 
Kor the purposes of this resolution, the committee, or any duly 
ibcommittee thereof, is authorized to employ upon a temporary 
ical, clerical, and other assistants as it deems i 
h the consent of the head of the departments 
eimbursable services, information, t ! 
ments or agencies of the Government, or of qualified 
and individuals, The expenses of the committee under 
shall not exceed $37,500, shall be l ) he contingse 
te upon vouchers approved by the chairman of the committee 


Rept. No. 689, 8 


‘ommittee on Rules and Administrati¢ to w m Ww: "e “il the reso 
S. Res. 148) to investigate the accessibility and availability of supp 
ali materials, having considered the report favorab y thereon 
unendments and recommend that the resolution, as amended, be agreed to 
Senate. 
The general purposes of the investigation authorized by 
ution are explained in a letter from the chairman « 
\ffairs Committee to the chairman of the Commit 
istration, dated July 21, 19538, as follows: 


21, 1953 


Senator William E. Jenner, chai 
Administration. 
om: Senator Hugh Butler. 
ibject : Senate Resolution 1438, authorizing a full and complete investigation and 

study of the raw-material situation of the nited States by the Senate Com 

mittee on Interior and Insular Affairs. 

In the opinion of our committee this investigation may be one of the most 
mportant for its effect on American security, ever to be held by a congressional 
ommittee. 

Much of our present national policy is based on the assumption that the United 
States is definitely a have-not nation in respect to a considerable number of vital 
and strategic raw materials. This contemplation has had a direct bearing on the 
conduct of our foreign policy. It has led us to underwrite the fiscal systems and 
world policies of various foreign states whose friendship is deemed of the greatest 
importance due to their possession of raw materials which we are believed to lack. 

The subcommittee has made a preliminary study of 38 of these minerals, as well 
as 3 fuels and 30 essential nonmineral materials, embracing many months of 
research. The results seem to make it clear that a careful inquiry should be made 
nto the entire question. 
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\s the matter now stands there is every possibility that an aggressive adver 

e aimed at the destruction of this country may become attractive to the 
Russians on the simple score of a feasible short war. The strategic motivatior 
would rest on an effort to cut off the United States from critical raw materia] 
sources essential to its industrial plant, and hence to its ability to wage war 

It is well known that our existing Armed Forces in-being are wholly insufficie 
to act as a deterrent to Soviet aggression, Armed Soviet might outweighs us 
every single department, with the exception of surface vessels plying the s« 

In the event of open hostilities the first rush of Soviet offensive is certain to ¢: 
Soviet arms victoriously over a great deal of additional or peripherial territor 

It is recognized that our great military potential lies in our ability to mobilize 
our tremendous productive resources for the long pull. In the end it may be 
assumed that we will overwhelm Soviet arms as we did those of the German-Italo 
Japanese Axis, by the sheer mass weight and quality of the war materials whic! 
will beturned out by our mills, factories, and plants. No such potential exists 
at the disposal of the Kremlin. In making its military calculations the Kremlin 
s forced to consider that in any test of strength, where the time factor was an 
element, it would ultimately lose. 

Obviously this advantage accruing to our superior technology would be liqui 
dated if our access to critical materials were limited or destroyed. By striking 
at the feeder lines to our industrial plant the Soviet could consider that it would 
immeasurably enhance its ability to emerge victorious. 

Such a prospect would appear immensely more attractive to the masters of the 
Kremlin than an attempted decision by pitched battle, or an effort to attain deci- 
sion by atomic attack. 

World War II provided an object lesson into the possibility of reducing ar 
enemy by economic siege. The effect of a strictured supply of such relatively 
unimportant materials as kapok and quinine were strongly felt. The effect of the 
loss of our rubber resources was for a while critical. Our ability to compensate 
for this deficiency by the use of synthetic rubber proved a factor of the greatest 
consequence in our conduct of the war. Similarly in World War I the achieve 
ment of the great scientist, Fritz Haber, in extracting nitrates from the air, saved 
Germany from an early and crushing defeat, allowing her to continue the struggle 
for 2 additional years 

It is rational, therefore, to conclude that to deprive the American productive 
plant of the full flow of raw materials essential to its needs, would be to place our 
Nation under the most desperate possible siege, eliminating at a stroke the 
enormous advantage we held in World Wars I and II, in which our superior 
technology and industrial organization provided the key factors to victory. 

All of this bears with obvious importance upon the question of our national se 
curity and the possible strategy open to us. It is a matter which is sure to enter 
into enemy calculations. One of the great goals of Russian strategic operation 
could very well be the delivery of a lightning blow at our raw-material sources, 
in an effort to liquidate our capacity to fight a long war. Since a war with the 
Soviets may very well be an interminable affair outlasting in terms of time any 
feasible stockpile program we presently visualize, it seems mandatory that ex 
amination be made into the availability of all minerals and other materials in 
which we may be in short supply. This applies particularly where these materials 
originate in areas which cannot be strategically safeguarded by our forces and 
those of our allies, or which involve long hauls under conditions where safe con 
duct over the sea pathways cannot be guaranteed 

The question of guaranteed access to materials known to be on the critical 
list is not a simple but a complex one. Under today’s conditions many factors 
must be equated, including the political climate which applies to the area of 
supply, the defensability of the supplying areas under wartime conditions, and 
our ability to protect the supply routes by which delivery would be made to our 
ports of entry. It is necessary to consider the problem in terms of hostile as 
well as peacetime conditions. We must also consider the position as it would 
exist if we were forced back directly to the defense of our own hemisphere. The 
situation then would relate not only to our true potential, but to the time factor, 
which involves exploration, investigation, training, and necessary investment 
Thus, we are compelled to consider the economic logic under which such mining 
operations as lead, zinc, copper, mercury, and tungsten are forced to compete with 
foreign exporters of these materials, and the effect on the ability of American 
mine operators to survive. Thus comparative working conditions and standards 
of living the world over are of direct security interest within the scope of this 
investigation. The protection which may or may not be given to American 
operators becomes an important and possibly a decisive factor. 
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{mong examples along this line, at a moment when the United States is using 

e greatest amount of lead and zine in its history, our lead and zinc mines are 

ising down, unable to meet in our own domestic market the competition pro- 

led by Eurasian competitors. This raises the serious question of the time factor 

juired to reopen these mines if necessity arose. In many cases the shafts 
ould be flooded; engineers would have to be found, as would workmen, It is 
ueeivable that the effort to reopen these mines for effective full-scale operation 
vould take as much as 5 years. 

An example in another direction is mercury, in which we are said to be singu- 

ly deficient and on which we rely principally on Spain and Italy for our sources 

supply. Our researches indicate that there is plenty of mercury on this conti- 
t but that the mines have never been developed since the American producer 
cannot compete with the great European cartels for our own markets. 

Attention may be called to many other materials, such as manganese. The 

er is known to be in plentiful supply in Brazil, though here again a time factor 

nvolved, demanding the construction of roads, railroads, smeltering plants, etc., 
creating a strangling problem of delays under the high pressure bottleneck con- 
ditions which might apply in wartime. 

In addition there must be considered the political conditions which might 
apply to the States in this continent, which create an unfavorable climate for 

ck availability of needed raw material resources in wartime. An illustration 
re might be Chile where much wrangling is going on with the Government 
er the price demanded, or Bolivia, where nationalization of the mines and 
eep suspicion of the United States, do not offer favorable conditions for the 
swift replacement of our tin supplies should we be.cut off from our present 
sources—southeast Asia. 

A number of studies have been made seeking to develop and clarify the raw- 

erial pattern as it would exist under critical or wartime conditions, and 

attempting to relate this pattern to our military goals and the needs of our indus- 

al establishment. These investigations have operated from the viewpoint of 
legal access as guaranteed by treaty relationships with friendly foreign states. 

Chere is a tendency to assume somehow that such de jure access confers a guar- 
anty of continued availability even under the special conditions created by war. 
Our experience in the last war, especially after the Japanese invasion of the South 
Pacific, teaches us how dangerous and fallacious such an assumption might be. 
Yet it is on exactly such an assumption that the present strategic policy of the 
United States is largely based. It is this concept which provides much of the 
euson for our continued support of the fiscal and strategic positions of certain 
foreign states, as well as for our actions in the more direct terms of immediate 
American interest. The existence of tungsten in Korea, for example, is assumed 
o be an important factor in our determination to hold the southern end of that 
peninsula. Similarly our relations with the Belgians are judged of such vital 
noment, due to Belgian possession of uranium sources in the African Congo, 
that support of Belgium’s economy must be considered a fundamental of American 
policy. 

Such investigation as we have made indicates that there is probably more 
than sufficient uranium on this continent to supply all of our possible needs for 
Inany generations to come. In tungsten, a critical mineral of the greatest 
importance, practically all of which comes to us from distant foreign sources, 
it is probable that there is sufficient ore in the State of Nevada alone to fulfill 
all of our industrial requirements for the entire predictable future. 

We are confident that investigation will show that under conditions of proper 
encouragement and development, little exists in the long list of minerals and other 
materials in which we are reported to be so deficient as to rely utterly on foreign 
sources, which cannot be found in this hemisphere. The important exception at 
this moment seems to be chrome, for which we rely on ‘Turkey for our supply. 
Others are corundum, an important abrasive, industrial diamonds from Afriea, 
and graphite from India. Even here, inquiry and stimulated exploration may be 
expected to elicit alternate sources of supply in our own hemisphere. Cer- 
tainly it would be a major advantage to our national security if the net list of 
critical raw materials imported from faraway places were brought down to the 
smallest possible number, allowing for a long-term stockpiling which would be 
hardly feasible where the have-not list extends widely in many directions. 

One of the major factors which must be considered in regard to our access to 
raw materials is the ability of our Defense Establishment to protect the produc- 
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ing areas in wartime. Careful evaluation of this matter with leading Americar 
military experts casts grave doubt on our capacity to do so. It is authoritatively 
believed that none of the peripheral areas bordering on the Russo-Chinese 
Eurasian power sphere can be held by us under circumstances of all-out war 

Some insight into the position may be gained from the United Nations adventure 
in Korea, where a full third of the American military forces has been engaged in 
a violent struggle with forces representing at most a third-rate extension of the 
Soviet power apparatus. A similar view may be gleaned in southeast Asia where 
the cream of the British and French armies have been struggling for years wit] 
out marked success against local guerrilla contingents. No one doubts for a 
ment that were these guerrilla armies joined by the Chinese and Russians, the 
areas in question could not be held for more than a matter of days or weeks. 

The situation derives from one of the most important factors in modern war 
the advantage of geographic space and position, as well as advantage in terms 
of available manpower. The Soviets control an area embracing practically the 
whole of central Eurasia, ideally situated strategically and containing almost 
900 million people. Their central position in Eurasia guarantees the most 
highly effective lines of communication as compared with our own, which would 
be long, tenuous, and dangerously situated on the rim of the Soviet power 
wheel. The Soviets also wonld be more heavily armed in terms of existing 
armies, armor, and planes, than any forces the free world conceivably could 
bring to bear against them. 

Those with whom we have consulted, who in our opinion represent the most 
informed and ablest military minds on this continent, held forth no hope that 
the peripheral areas of Europe and Asia could be held against the first onslau 
of massed Soviet power. In the event of all-out war we would be certain, there 
fore, to lose at once our access to all minerals and materials originating in these 
Zones 

An equally important consideration is the difficulty of transporting these 
materials across hostile seas 

It will be remembered that during the last World War the Germans almost 
succeeded in severing our sea communications with our European allies and in 

anner bringing the war to an expeditious end 
his reference it should be noted that the Germans at no time possessed 
» than 150 working submarines at the most effective period of their undersea 
campaign. Moreover, these submarines, as dangerous as they were, possessed 
many deficiencies as compared to new modern types. They were compelled to 
surface frequently, were slow and susceptible to the technique worked out by 
the British and American Navies for locating and destroying them. 

The Russians are reliably said to possess a fleet of some 350 of these undersea 
craft Many of these are of the very newest types, built from the latest in 
German discovery and design. These submarines, not yet in being when the 
war ended, are equipped with snorkel breathing devices which enable them to 
submerge for weeks at a time, and causing the problem of location for our Navy 
hunter-killer teams to become acute. They are fast enough to outrun most sur 
face carriers. Equally as important, they can fire their torpedoes well out of 
sonar range, adding immeasurably to their effectiveness as an attack instrument 

Again, the military thinkers with whom we have consulted concede the grave 
possibility that our capacity to protect cargo and merchant carriers against these 
predatory killers in wartime leaves much open to doubt. Certainly one must 
accept the grim possibility that we will not be able to guarantee the safe move 
ment of supply vessels between distant foreign ports and our own. 

These are considerations which must be applied not only to the import of 
strategic materials from southeast Asia but from Europe and Africa as well 
They are compelled to change our concept of the wartime universe, and especially 
of the needs of our wartime industrial base. 

The preliminary examinations of the subcommittee provide distrurbing evi 
dence of dangerous national misconceptions in regard to our raw material posi 
tion. Our inquiries have also brought information leading to the possibility of 
effective corrective measures, principally related to the development of raw ma 
terial self-sufficiency on the American continent. 

Whatever the facts may be, it is of the utmost importance that they be deter 
mined, and that they be related to an exact evaluation of the strategic realities 
as well as our own raw material potential. 

It is considered that in conducting this investigation the committee will dis 
charge an urgent and required duty and that its findings will be of the utmost 
importance in aiding those agencies of Government charged with formulating 
the military and foreign policies of our Nation, furnishing them with a body 
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ictual and informative material, additional and supplementary to that de 
d from the usual official channels. 
s intended to hold hearings on this subject, both public and executive as the 
tion requires, beginning in the third week of September and staff has already 
chosen for this purpose. 
Sincerely, 
Hvueu Butter, Chairman. 


imended budget, in the amount of $37,500, offered by the Committee on 
wv and Insular Affairs to the resolution, and one approved by the Committee 
tules and Administration, is as follows: 
UNITED STATES SENATE, 
COMMITTEE ON INTERIOR AND INSULAR AFFAIRS, 
July 22, 1953. 
WILLIAM E. JENNER, 
Chairman, Rules and Administration Committee 
Senate Office Building, Washington, D. C. 

Deak SENATOR: Pursuant to your request of today, I am attaching herewith 

pies of the proposed budget of the committee t> January 5, 1954, under Senate 
Resolution 143, submitted to the Rules and Administration Committee today, 

ted to January 5, 1954. 

As covered by the resolution, our committee is seeking an appropriation of 
$50,000, for the purpose of continuing its study and investigation into the acces 
sibility of critical raw materials to the United States under possible wartime 

tions, with particular reference to this country and to the Western Hemi 


intended to report to the Senate not later than January 3, 1955, on the 
ts of this investigation to date and study, together with the recommenda 
ns of the committee. 
vill be noted that our total prorated budget up to January 5, 1954, will 
0 $37,500, During the months of preliminary study in wh'‘ch our boeck 
material has been assembled, the committee achieved certain economies 
eration, Which it expects to continue during the more difficult work of 
gs and travel investigation. We have been materially assisted by the 
that we have had and will continue to have the full-time assistance of out 
ng Americans who are willing to place their services at the disposal of 
mmittee without salary or other recompense. This includes chief counsel, 
general advisers, and the top executive adviser to the committee 
regard to the attached budget I wish to point out that 75 percent of our 
expenditure is expected to be made during the next 5 months of our activity 
Our travel budget and associated costs will be especially heavy since it may 
ive hearings in Denver, Salt Lake City, Albuquerque, and other places where 
experts in the production of certain minerals are available, in order to get on-the 
ot estimates and the fullest benefits of expert testimony. 
In the period following, we expect to be able to dispense with much of the 
expert services and to reduce the balance of our staff. 
We will appreciate word from you at your earliest convenience, so that our 
ommittee may continue its activities as planned. 
Sincerely, 
Hucu Butter, Chairman. 
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